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TfiB Editobs yenture to call the attention of Teachers and 
Managers of Schools to their 

INTRODUCTORY LESSON BOOK, 

embracing EsASiNa, WmTiNa, and Asithmbtic, as pre- 
paratory to the First Standard under the 17b vr Code, 1871. 

They also beg to refer to their series of 
GRADE LESSON BOOKS, 

especially adapted to the New Code, 1871) and embracing 
Ebading, Sfeixino, WBiTmG, and Abtthmbtic. 

These books will be found yery suitable for use alternately 
with the Useful Kmowlbdoe Sebies, as required by the 
Committee of Council on Education. 

They are also specially adapted as Home Lesson Books 
in all die essential subjects of the Code Examinations. 



The Editors beg to draw the attention of Teachers 
to the notice on page yiii. 
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The Editors of these Series have been led to 
undertake their production by the fact that, 
for our Elementary Schools, there is an ac- 
knowledged want of books combining facility 
in teaching to read with the inculcation of 
such useful knowledge as is calculated to pre- 
pare the young to enter upon the practical 
duties of life with intelligent and well-fur- 
nished minds. 

In attempting to produce such a work, the 
chief difficulty is that of supplying useful 
knowledge in a form sufficiently attractive, 
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and so suited to the capacities of children as 
to awaken their interest and excite in them a 
thirst for knowledge; in truth, to effect a 
threefold object, namely, to teach them to 
read, to cultivate in their mind^ a love of 
reading, and, at the same time, to impart 
sound and useful instruction in those matters 
relating to every-day life, for which no special 
times can be set apart in the daily routine of 
an elementary school. 

Hitherto this difficulty has seemed insuper- 
able; and this has led to the production of 
books addressed almost exclusively to the 
imagination— the moral and emotional nature 
of children — ^to the almost total omission of 
subjects of practical utility. 

Although it must be allowed that a very 
gratifying degree of success has attended the 
use of such books, and it cannot be wished 
that they should be superseded, as they cer- 
tainly fulfil a very important office in the 
training of the children in elementary schools, 
the Editors believe it is generally felt by 
aU thoughtful friends of elementary educa- 
tion, that th^ school means of training the 
young will be very insufficient, unless, in 
addition to books of this class, others be 
supplied which shall affi^rd more practical 
information. Also, it is found in the working 
of a school that a double set of reading-books 
is very advantageous, and teachers will readily 
confess that the benefit derived from an occa- 
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sional change of books more than counter- 
balances the slight additional expense which 
is entailed. 

The great difficulty, however, which has 
been mentioned above, has not, as far as the 
Editors* knowledge extends, hitherto been 
overcome. 

For the most part, those reading-books 
which aim at giving useful information to their 
young readers, have failed in presenting what 
IB attractive and interesting, and adapted to 
the minds of children. The present Editors- 
believe that this comparative failure may be 
explained partly on the ground that the books 
are written rather by theorists than by persons 
practically acquainted, as teachers, with the 
minds of children, and partly that the ex- 
tracts are taken from writers whose ideas and 
language fly far above their heads y while not 
unfrequently too many lessons are prepared by 
the same hand, and thus the books acquire a 
monotonous and wearisome character. 

A further mistake in such books has been 
made by the introduction of subjects in- 
volving technical teaching, which the Editors 
feel sure can be imparted effectually only 
through manuals specially treating the several 
subjects. 

The Useful Knowledge Reading Books, 
therefore, aim chiefly at giving information 
that shall be valuable in itself, and that shall 
also lay a firm basis for any special technical 
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education that may be afterwards entered 
upon. This foundation will best be laid by 
impartmg to boys, whose Hvelihood must be 
drawn from the soil, some knowledge of its 
products and of the method of dealing with 
it; and by supplying, in the case of gu-ls, as 
far as books can do, the immediate and in- 
dispensable need of a real and solid acquaint- 
ance with the practical matters involved in 
the management of a home. It is, further, 
obvious that much information may be given 
of the uses to which agricultural and mineral 
products may be put without entering into 
technicalities ; and in this respect it is hoped 
the present series wiU not be found wanting. 

The Editors of the Useful Knowledge 
Reading Books sincerely desire that they may 
not be misunderstood in these remarks. They 
make them in no captious spirit, but merely 
' as explaioing the difficulties in the way of 
producing a really suitable series of Useful 
Knowledge Reading Books ; and as indicatmg 
the causes of the defects which are admitted 
by practical persons to prevail in most exist- 
ing books of the kind. 

In determining, therefore, the principles 
which should guide them in the production 
of these series, the Editors set before them- 
selves the following points, and have done their 
best to carry them out : — 

1. The lessons contained in the books must 
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impart useful knowledge^ including in this 
moral teaching. 

2. They must be concise, yet comprehen- 
sive. 

3. They must have variety and attractive- 
ness in style, and be level with the capacities 
of the children for whom they are intended. 

4. They must not treat of subjects tech- 
nically, technical teaching being inappro- 
priate to such books, and above the capacities 
of the children for whom they are intended. 

6. Looking at the fact that the pursuits 
and interests of girls are, for the most part, 
different from those of boys, although they 
have much in common, it would he useful and 
desirable to present a series drawn up especially 
for girls. (This series, the Editors hope, wiU 
be considered particularly valuable, present- 
ing, as it does, the results of the experience 
and knowledge of those who, having devoted 
their time and talents to the training and man- 
agement of the young of their own sex^ must be 
peculiarly, and it may be almost said exclu- 
sively, qualified to produce lessons suited to 
the wants and capacities of girls.) 

6. To carry out the idea, many coadjutors 
must be obtained specially qualified for the 
work. 

The Editors, feeling assured that school- 
masters and schoolmistresses actually engaged 
in teaching the young are best qualified to 
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^vrite lessons calculated to interest boys and 
girls, and adapted to their capacities, appealed 
therefore to many teachers of approved ability 
to aid them in this important work — an appeal 
which, they are thariful to say, has been 
responded to in the best spirit ; and they 
have great pleasure in announcing that they 
have been assisted in the work in hand by 
some of the best educated and most expe- 
rienced of the trained and certificated masters 
and mistresses of elementary schools, and have 
also received the kind aid of personal friends 
connected with educational work. With such 
invaluable help, they have been able to produce 
two series of books — one for Boys and another 
for Girls — which they hope will thoroughly 
meet the wants of the classes for whose in- 
struction they are intended. 



NOTICE TO TEACHERS. 

The Committee of Coimcil on Education now require that 
each School subject to Inspection shall be provided with 
TWO COMPLETE SETS OF EEADDfCh-BOOKS; and that the 
children presented for examination shall show an acquaint- 
ance with the siTBJEOT hatteb of the Lessons contamed in 
their respective standards. 
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STANDABD V. (BOYS' SEBIES ) 



ANTEDILUVIAN ANIMALS.' 

an-te-di-lu'-vi-an (L. ante, dilu- in-ter-fe'-rence (L. inter, fero), a 



yima), existing before thedduge 
or flood 

con-tin'-u-al-ly (L. con, teneo), 
unceaeingly 

ex'-tinct (L. ex, stinguo), put out, 
abolished^ dead 

cul'r-ti-vate (L. cultum), to im- 
prove, to prepare for crops 



dashing, a coming between 
cor-re-spond'-ing (L. con, re- 

spondeo), answering, agreeing 
quaid'-ru-ped (L. quatuor, pes), 

a four-footed animal 
car-niv'-o-pous (L. caro, voro), 

flesh-eating 
e-nor'-mous (L. e, norma), beyond 

rule or measure, excessive 



I HAVE no doubt you think, as many other people 
do, that England and the world generally have 
always been pretty much like what they are now, 
and that the animals and plants which are found 
here and elsewhere are the same kinds of animals 
and plants which have always existed, and that 
there have never been any others in their places. 
Your own neighbourhood is about the same now, in 
these respects, as when you first knew it. Your 
father and grandfather, perhaps, cannot see any 
difference. There are the same hills and valleys, 
the same rivers and lakes, the same sea-side ; the 
same animals, trees, and flowers, and everything 
else quite, as it seems, the same as of old ; and you 

' > For the meanings of the roots and prefixes in this and the fol- 
lowing Spelling Lessons see the alphabetical list at the end of the 
iplume. 
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may think it was always thus, but if you do, you 
are very much mistaken. 

The world, with all things upon its land and in 
its waters, is continually changing. England is 
not the same in shape and size as it was a thousand 
years ago, and still less the same as it was 4,000 
years ago. The rivers are continually deepening 
its valleys and filling up its lakes. The sea 
waves are constantly wearing away the coast in 
some parts and building it up anew in others. And 
what is taking place in England is being done 
everywhere else, a continual pulling down and build- 
ing up. 

Not only so. A great change has taken place^ and 
is still taking place, in the plants and animals of 
the country. Many plants and animals are here 
now which were not here formerly, and many which 
found a home here years ago have long since dis- 
appeared, and are even now disappearing. The 
badger and the otter, which are now rarely seen, 
were much more common not very many years ago. 
Deer, which were at one time common enough in 
our forests, are now rare indeed, except in parks. 
The fox would probably have gone long ago did 
not gentlemen carefully preserve him for the pur- 
pose of hunting him. The wild boar, the wolf, and 
the beaver, of which you must have heard as having 
once lived wild in England, have become, as regards 
this country, extinct for a long time. 

The same thing is taking place in America, 
South AMca, India, Australia, New Zealand. 
Wherever men go to cultivate the land, the plants 
and animals of the country disappear, and even the 
men too, and others take their place. The beaver 
and buffalo will, in time, be driven from North 
America, and the kangaroo from Australia. A 
gigantic pigeon, the DodOj has become extinct in 
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the Mauritius since the last 200 or 300 years ; and 
a still more gigantic ostrich-like bird, the Dinomia^ 
about ten or twelve feet high, lived in New Zealand 
at one time, but does not live there now. The 
remains only of these animals are found. 

These things are greatly owing to man's inter- 
ference ; but far greater changes than these have 
been brought about here and in all other parts by 
other causes. It may appear strange to you when 
I say that the greater part, if not all the dry land 
of our country and of all other countries was built 
up slowly imder the water ; that the British Isles 
have been altogether, or in part, far below the sea 
again and again ; and that where there is now sea 
there was probably dry land. You may be able, by- 
and-by, to see for yourselves, if you will only 
take the trouble, that this is really the case. 

Now such changes in the position and relative 
level of land and sea cause a corresponding change 
in the climate of countries, and also do away 
altogether with one set of animals and plants, and 
introduce another and a different set. For instance, 
on examining the newest of the rocks of our own 
and of other countries, the gravels, sands, and clays 
on the river-sides, remains are found, such as the 
teeth, bones, horns, &c., of animals we should little 
think ever lived here, but which certainly did at one 
time live here in very great numbers. 

About seventy years ago the carcase of a huge 
kind of elephant called a Mammoth (compared with 
which the present elephant is quite small) was found 
frozen in the gravel at the mouth of the Lena in 
the very north of Siberia I The flesh was on the 
bones, and the carcase covered with a skin which 
it took several men to carry, and which was covered 
with a close reddish wool, over which was coarse 
black hair more than a foot long. A rhinoceros 
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SO clothed was likewise found in the same neigh- 
bourhood. These animals lived in a very cold 
climate, and great nimibers of their teethj tusks of 
enormous length, and bones are found in Siberia, 
and used for ivory, though I scarcely need tell you 
that no such animals live there now. 

These animals lived not only in Siberia, but also 
in this country ; for the remains of monstrous 
elephants, rhinoceroses, great bears, tigers, hysenas, 
lions, wolves, reindeer, and many other animals, all 
dififerent from any now living, have been, and are 
being found in the gravels, clays, cliffs, and caves in 
different parts of the British Isles ; and with them 
are found shells such as live now only in the Arctic 
Seas. The remains of the ancient forests in which 
these large animals lived, and the stimips of the 
trees upon which many of them fed, are to be seen 
between high and low water on the Yorkshire, 
Norfolk, Devon, and other coasts, whence great 
quantities of their bones have been obtained. They 
have also been found in France, Germany, and 
America. 

All these things show that England was then 
much colder than now — indeed, that it was in part 
covered with ice. This was a very long time ago, 
but how long it is impossible to say. All the 
present animals, in this country at least, have 
appeared since those mentioned above became ex- 
tinct. 

The rocks in the eastern coimties, and about 
London, as well as those round Paris and some other 
parts, tell us that before this cold period, which 
lasted a very long time indeed, a set of enormous and 
strange beasts lived in this and other countries — 
animals in some respects like those of the cold 
period, though in others very different from them. 
With their reiQains are found those of palms and 
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other plants and shells which are now found only 
in warm or even hot parts of the world. Even in 
Grreenland and Spitzbergen similar- plants have been 
found, showing that in this country and in others 
much farther north, the climate was then very warm 
from some cause or other which we do not know. 

Among these remains are those of different kinds 
of elephants, rhinoceroses, hippopotami, camels, gi- 
raffes ; of animals partly like a rhinoceros and partly 
•like a horse ; of a gigantic sloth, and an armadillo 
twenty times as big as the armadillo now living in 
South America ; of a large kind of tapir ; of an 
opossum, and kangaroo; as well as of monkeys, 
turtles, crocodiles, and many other kinds now living 
only in warm or hot countries, and generally very 
much larger than any to be found living now even 
there. Before this period there were, as far as is 
known, no great mammals, that is animals that 
suckle their young, in existence. 

You will naturally ask whence these different sets 
of animals came to England. It is pretty cettain 
that Great Britain and Ireland at different times 
formed part of the continent of Europe, when 
animals from the south and north-east could wander 
hither at their will. When changes in the land and 
water took place, the climate changing too, one set of 
animals and plants died out; and when another 
change occurred, and Britain became again joined 
to the continent, another, and a different set took 
their place, till at last the present animals ap- 
peared. 

We must now go back to a time still more distant 
from our own — ^a time before any of these great 
elephants lived, even before there were any Alps, 
Andes, or Himalaya Mountains ; before the chalk 
hills in the south of England, which are still older, 
were made. In that period there must have been 
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a great river flowing through what are now the 
southern counties, perhaps from a large country 
now beneath the Atlantic, and whose great mouth 
stretched across from Buckinghamshire over into 
France, or even Germany. On the banks of that river 
roamed enormous lizards, compared with which the 
crocodiles of our day are very small indeed. Remains 
of such lizards have been found in Sussex, Kent, 
and other parts, and are now in the British Mu- 
seum. Some of these fed upon plants, others were 
carnivorous. One of the largest, the Iguanodon^ 
is thought to have been seventy feet long, and of 
great height. Besides these lizards were great bat- 
Uke animals. The remains of one which measured 
twenty-five feet across the wings have been found near 
Cambridge. 

Let us go back into times still more ancient, and 
we shall find, in the rocks of the Severn valley, and 
other parts, enormous fish-like lizards of great 
length and size, which lived in the shallow seas 
which existed here at that time. One kind, called 
the Ichtkyosawnis^ or fish-like lizard, of which 
there were great numbers, swam about with large 
fin -like paddles, had an enormous mouth armed 
with long sharp teeth, and possessed eyes as large as 
small plates. Another kind threw out of the water 
a very long neck upon which was a small head with 
a beak like a bird's, but full of teeth. 

These are only a few of the strange animals which 
have lived at diflferent times in this and other 
countries. Their remains may be seen, in most 
cases changed into stone, in many museums, and 
you may, perhaps, find them in the rocks for your- 
selves. And should you live in or visit London, you 
may see what these creatures were like, for models of 
many of them stand on the borders of the lakes in 
the gardens of the Crystal Palace. H. T. 
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DISTEIBUTION OF ANIMALS. 



dis-tri-bu'-tion (L. dis, tributiim)» 
the act of dividing or spread' 
ing out 

zo-o-lo'-gi-cal (Qr. zoon, logos), 
belonging to thepart of natural 
history that treats of animals 

va-ri'-e-ty (L, varius), change^ 
difference 

ve-ge-ta'-tion. (L. vigeo), the 
growth of plants 



luz-u'-ri-ant, (L. luxus), very 

abundant 
trop'-i-cal (Gr. tropi), being within 

the tropics 
as'-cend-ing (L. ad, scando), going 

up 
po-pre-sent'-ed (L. re, pp»), «f- 

hibifed, described 
de-creas'-es (L. de, cresco), becomes 

less 



Thebe are very few boys who have not at some time 
or other visited the Zoological Grardens in London 
or one of the wild-beast shows which travel about 
the country. I am sure those of you who have been 
to such places must, on visiting them for the first 
time, have been very much surprised at the strange- 
ness of the animals you saw there — ^animals very 
unlike those whose natural home is in England. 
There you find huge lions and tigers, bears, elephants, 
the rhinoceros, camel, giraffe, zebra, sloth, kangaroo, 
and various kinds of monkeys ; birds of the bright- 
est colours and most disagreeable voices; huge 
serpents, and, it may be, the crocodile ; and others 
equally strange, whose homes, you are told, are in 
coimtries far off — in India, Africa, Asia, America, and 
Australia. So if you were to take ship and go to 
any of these far countries, as English people fre- 
quently do, your surprise at the animals you would 
by-and-by see would be even greater, for there 
they are in their natural condition. In Africa, for 
instance, you would find the lion, hippopotamus, 
and giraffe ; in India the tiger ; in America the 
sloth and armafiillo ; in Australia the kangaroo ; in 
Greenland the huge white bear, and so on. You 
would also find the elephant, the lion, the rhinoceros, 
and the camel in Africa and Asia, though not quite the 
same kinds ; and monkeys in these parts as well as in 
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America. But you would be unable to find 
the elephant, rhinoceros, lion, or camel in either 
America or Australia; neither would you see 
the kangaroo in A&ica, Asia, or America. Such is 
the case with birds, reptiles, insects, fishes, shells, 
and other animals that live in the water; certain 
kinds are found in certain parts of the land or water, 
and each kind is confined more or less to its own 
proper neighbourhood or home. 

We thus learn that animals are not scattered 
about the world anyhow, but that they have been 
distributed about by their Maker according to some 
order or plan which we should endeavour to find 
out. This is called the ' Distribution of Animals.' 

In the first place, most, if not all, animals either 
themselves feed upon plants or upon those animals 
that do : those that feed upon plants being called her- 
bivorous or plant-eating animals, such as the ox and 
sheep ; and those which eat other animals being called 
carnivorous or flesh-eating, as the cat and dog. Now 
it is easy to see that the very existence of any sort 
depends upon that .of plants, and we may fairly 
expect that wherever plants are most abundant, 
there will also be the greatest number and variety 
of animals ; and such is found to be the case. 

But the existence and abundance of plants depend 
upon the warmth or coldness, the dampness or dry- 
ness of the climate. The warmer and damper the 
climate of a country is, there will vegetation be the 
most luxuriant, there will be the most food, and 
there the greatest number of animals. Now you 
know, from what has been said in former lessons, 
that in the tropical regions of the earth it is very 
hot and damp, in the polar regions exceedingl}' 
cold, and that between these parts the climate is 
more or less temperate or mild. In the Arctic 
regions to the north of the Old World, there are but 
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few plants of any sort, and those of the lowliest kind, 
such as lichens, mosses, and stunted trees. There 
also animals are few in number and in kind. As 
we proceed southwards, plants become larger, more 
numerous, and more various, animals increasing in 
like manner. But even in temperate regions most 
plants lose their leaves at the end of the summer, re- 
maining bare till the next spring. 

In the tropics vegetation is most abundant, 
the flowers most gorgeous, the plants are ever- 
green, and these regions swarm with animals of the 
strangest form, the largest size, and the gayest 
colours. 

The like differences are observed in both animals 
and plants in ascending a mountain in the tropics. In 
the plains, plants and animals abound, higher up 
they differ in kind and become fewer in nimiber, 
until at last both plants and animals disappear 
altogether. 

In America, where the mountain chains run from 
north to south, the change of climate, and con- 
sequently of vegetable and animal life, is very 
gradual ; but in the Old World, where the moun- 
tains run from east to west, the change is more 
sudden and marked. Animals depend not only 
upon climate but upon soil too. Some, like the 
monkeys, love the dense forest, upon the fruit of 
whose trees they feed ; others, as the bison, delight 
in the broad grassy plain ; some, like the hippopo- 
tamus, in the river, swamp, and thicket; and others, 
like the lion, deer, and wild ass, in the higher and 
drier plains. 

The most northern part of Asia, as you see, is 
separated . from North America by a very narrow 
channel of water called Behring^a Straits : and it is 
very probable that at one time the two continents were 
joined together ; so that pretty nearly the same kinds 
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of animals are found in the north of North America, 
of Europe, and of Asia. In the extreme north are 
found the white hear, white fox, white hare, the 
walrus, the Greenland whale, and the seal. Farther 
south are the elk, reindeer, beaver, otter, brown 
bear, the bison, and the wolL But the more south- 
wards we go, the wider apart do the continents 
become, and the greater is the difference between 
the animals in the New World and the Old. 
Generally speaking, the quadrupeds of the Old 
World are much larger than those of the New. 
There is even a good deal of difiference in kind 
between the animals of diflferent parts of the Old 
World, especially of Asia and Africa. 

In Asia and Africa are the lion, the tiger, leopard, 
panther, and hyaena ; while in America these are 
represented by the much smaller puma, jaguar, and 
ocelot. The elephant of Asia is of a different kind 
from that of Africa, while the animal most like 
them in America, the tapir, differs from them both. 
The camel of the Old World is represented in 
America by the smaller llama and alpaca. Africa 
is the home of the clumsy hippopotamus, the long- 
necked giraffe, and the beautiful striped zebra; 
Asia, that of the wild horse and ass. Africa has its 
gorillas, apes, and baboons ; Asia numerous monkeys 
of various kinds ; while the monkeys of South 
America are smaller, and use their tails for hands. 

The sloth, the ant-eater, the peccary or American 
pig, and the pretty little guinea pig, belong espe- 
cially to America. 

Not only are quadrupeds different in these coun- 
tries, but the birds and reptiles also. The peacock 
is peculiar to India, the ostrich nearly so to Africa, 
and humming-birds to America; while parrots of 
various kinds belong to the Old and New World. 
The crocodile of the Ganges differs from that of the 
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Nile, and those of the American rivers from them 
both. Again, the huge serpent, the python, of 
Africa, answers to the equally huge boa constrictor 
of America. 

The animals of Australia, namely, the kangaroo, 
the omithorhynchus, or beast with a bill, are diffe- 
rent, as I have said before, from those of America or 
Asia. 

Not only do different kinds of beasts and birds 
live in different countries, but there is nearly or 
quite as much difference amongst the animals which 
live in the water. One kind of whale, the Green- 
land whale, is found in the Northern seas, the 
sperm whale in the Southern seas. Some fish 
live only in salt, and others only in fresh water ; 
while some, like the salmon, frequent both. 
Some live mostly in rivers, others in lakes ; some, 
such as the sturgeon, live in rivers in one part of 
the world ; others, as the garpike of America, in 
rivers there. The herring, mackerel, pilchard 
and cod frequent our own shores; the tunny is 
found chiefly in the Mediterranean, and the terrible 
shark in the warmer seas. 

Some shellfish, too, such as the mussel and pond 
snail, prefer fresh water ; others, as the oyster, 
cockle, and whelk, live only in salt water. Those 
which live in the Arctic seas are very different from 
those which live in the British seas, and the shells 
of the tropical seas differ quite as much from both, 
and are far more beautiful in colour. The beautiful 
sea anemone abounds near our English coasts, but 
its cousin, the coral builder, will only live in tropical 
seas, where it builds up mountains of limestone 
in the form of coral reefs hundreds of miles long and 
as many feet thick. 

Not only so. Just as certain land animals are 
found at different heights on the mountain side, so 
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diflferent kinds of sea animals Kve only at different 
depths in the water; some kinds delight only in the 
shallow water close to the shore, others live best in 
still deeper water, and others are found only in 
water deeper still. As life decreases and disappears 
as we ascend a mountain, so does it in deacervdvag 
into the sea, till, at a certain depth, no living thing 
has been hitherto found to exist. The coral polype 
will not live beyond a depth of 600 feet. 

Man, and some of the animals which he has 
tamed, are found in most parts of the world ; so that 
we find the horse, ass, pig, sheep, goat, and espe- 
cially the dog, very widely distributed ; but climate 
affects even these in time. H. T. 



SOCIETIES OF ANIMALS. 



sol'-i-tary (L. solus), living aloney 

retired 
gTe-gar'-i-ons (L. grez), going in 

flocks or herds 
in-dis-crimM-nate-lj (L. in, dis, 

crimen), without distinction 
com-mu'-ni-ty (L. communis), 

the whole body, the common' 

wealth 
dis-clos'-ed (L. dis, clansum), re- 

vealedf uncovered 
tTiin-quiV-li-ty (L. tranquillus), 

quietness, a calm condition 
sta'-men (L.)> the thread called the 

filament, and the tip called the 

anther, form the stamen of 

a flower 
lar'-vse (L.) insects in the cater- 
pillar state 
as-si-du'-i-tj (L. ad, sedeo), dili' 

gence, closeness of application 

Some animals live alone, or in pairs; when this 
is the case they are said to be solitary in their habits. 
"^^ *? bear, the lion, and the vulture are examples of 



tin-gov'-em-a-ble (L-. in, guber- 
no), that cannot be con- 
trotted 

an-ten'-nae (L.), the feelers of an 
insect 

an-tag'-o-nist (Gr. anti, agon), an 
opponent 

re-cip'-ro-cal (L. reciprocos), act- 
ing in return, done by each to 
the other 

ir'-ri-ta-ted (L. irrito), Tnade angry 

pro-bos'-cis (Gr. pro, bosko), i£s 
trunk or snout of an animal, 
the trunk-like tongue of a bee or 
butterfly 

pet'-al (Gr. petalon), a flower- 
leaf 

Or'-i-fice (L. os, facio), opening 

ex-traop'-di-na-ry (L. extra, ordo), 
remarkable, beyond ordinary 
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this kind. Some animals associate together in large 
numbers, as oxen, the deer tribe, rats, and some 
kinds of monkeys ; when this is the case they are 
said to be gregarious. These animals, though thej 
herd together, and seem to love the company of 
each other, yet do not unite with a view to any 
common operation, such as constnicting common 
habitations, or mutually and indiscriminately 
nourishing and protecting the oifspring produced by 
the whole society. Yet in many instances these 
animals mutually assist and defend each other from 
the attacks of a common enemy. 

Thus when a herd of wild oxen is pasturing in a 
meadow, if a wolf makes his appearance the herd in- 
stantly forms itself in battle array, and present 
its united horns to the enemy. A family of wild 
hogs never separate until the young have acquired 
strength sufficient to repel the wol£ When a wolf 
threatens an attack, the whole family imite their 
force and bravely defend each other. 

Some animals, however, not only live together in 
numbers, but carry on certain operations which have 
a direct tendency to promote the welfare and 
happiness of the whole community. The beavers, 
the bees, and the ants are the most noted of these. 
As an illustration of this kind of animals we purpose 
in this lesson to describe — 

A SOCIETY OF BEES. 

The society of a hive of bees consists of one 
female or queen; several hundreds of males or 
drones ; and many thousands of workers. As each 
of these have been described in previous lessons, and 
also the way in which the workers make the wax and 
construct the comb, it need not be repeated here. 
This lesson will rather refer to the life that is lived 
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in the hive. First, then, a few words about the 
queen-mother, who is both the parent and the ruler 
of the community : only one of these royal bees is 
found in the same colony when it is in its ordinary 
state. Now as there are sometimes as many as sixteen 
royal cells in a hive, in which young queens are 
hatched, the nurses who tend them release only one 
at a time, just when she is wanted to take the place 
of a queen who has died, or to lead off a swarm for 
the purpose of forming a new colony. Should it 
happen, as it sometimes does, that two queens are 
disclosed at the same time a curious scene takes 
place. It is thus described by Huber, the great 
naturalist : — ' Two young queens left their cells one 
day almost at the same moment. As soon as they 
came within sight, they darted upon each other as 
if inflamed by the most ungovernable anger, and 
placed themselves in such an attitude that the 
antennae of each were held by the jaws of its an- 
tagonist ; head was opposed to head, trunk to trunk, 
abdomen to abdomen ; and they had only to bend 
the extremity of the latter and they would have 
fallen reciprocal victims to each other's sting. As 
soon as they were thus circumstanced a panic fear 
seemed to strike them, and they disengaged them- 
selves and each fled away. After a few minutes were 
expired, the attack was renewed in a similar manner, 
with the same issue ; till at last one suddenly seizing 
the other by her wing, moimted upon her and in- 
flicted a mortal wound.' 

As the smnmer advances the niunber of bees in- 
creases to such an extent that there is not room 
enough for them in the hive. To prevent the in- 
convenience which would result from this state of 
affairs, the old queen, after having some time pre- 
viously laid several eggs in the royal cells, leads off 
a swarm and forms a new colony. Upon this the 
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workers allow a new queen to come forth and occupy 
the vacant throne, or to lead off other swarms. 

When the queen comes forth, should she approach 
the other royal cells the workers on guard seem 
greatly irritated against her, and pull, and bite, and 
chase her away ; and she enjoys tranquillity only 
while she keeps at a distance iirom them. Sometimes 
she makes a peculiar sound, which so much affects 
the bees that they hang down their heads and remain 
motionless. When the noise ceases they resume 
their opposition. After a short time the young 
queen becomes much agitated, and communicating 
her agitation to others, the confusion increases till 
a swarm leaves the hive, which she either precedes 
or follows. The other young queens are treated in 
the same manner while there are s^varms to go forth, 
but when the hive is sufficiently thinned, they are 
allowed to come forth unheeded, and fight, until one 
alone remains to fill the throne of the parent-hive. 

If by any chance the queen dies, or leaves the 
hive after the swarming time, the bees manifest 
great agitation, leave their usual work, run over the 
comb in all directions, and as they pass each other 
cross their antennae, and strike them lightly. 
Disorder and confusion increase rapidly, till the 
whole population is in a tumult. The bees leave 
the hive, spread themselves all around ; re-enter 
and go out again and again. After the space of two 
or three hours the workers resume their care of the 
young, and take steps to repair the loss, by convert- 
ing one of the ordinary cells into a royal cell, and 
treating the grub in it after the manner of a royal 
grub. 

If a strange queen is introduced into the hive with- 
in the first twelve hours after the old one is lost she is 
kept a close prisoner until she perishes. If, however, 
twenty-four hours have elapsed before the new queen 
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is introduced she is not killed, but the workers that 
are near her first touch her with their antennae, and 
then pass their proboscis over all parts of her body. 
Then others come forward and do the same ; all then 
beat their wings at the same time, and range them- 
selves in a circle round their new sovereign. When 
the queen begins to move, the circle opens to let her 
pass, and all follow her steps. She soon receives the 
same tokens of regard in other parts of the hive, and, 
being acknowledged queen by all, begins to lay her 

eggs- 

The greatest attention and regard are paid to the 

queen by all the workers ; they are constantly on the 

watch to make themselves useful to her ; they offer 

her honey, they lick her with their probosces, and 

wherever she goes she has a Court to attend upon 

her. 

The drones are the male bees. These do not store 
up honey, nor take any part in the labour of the 
hive, and so they are generally killed by the workers 
during the months of July and August. Now as the 
eggs which produce the drones are not laid until 
April or May their life is indeed short. 

The workers are the most numerous members of 
the community, and the busiest also ; they care for 
and nurture the young ; they build the comb ; they 
attend and render state to the queen ; they gather 
the food for the young brood, and store up provision 
for the winter ; the former being found in the pollen 
of flowers, and the latter in the nectar. 

When a bee visits a flower it darts its tongue be- 
tween the stamens and petals, and abstracts all the 
nectar, which passes into the honey-bag, when it is 
transformed into pure honey ; and when it returns to 
the hive this treasure is placed in one of the cells 
provided for this purpose. When the stomach of 
the bee is filled with honey, it next, by means of the 
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hairs with which its body is covered, collects the 
pollen from the anthers of the flowers, gathers it 
together, and places it in the basket, as it is called. 
When the bee arrives home this pollen is brushed 
oflf the creature's legs into one of the cells of the 
honey-comb, and made into bee bread for the use of 
the young larvae. 

Another substance collected by the workers is 
called propolis, a kind of gummy resin obtained 
from various trees. This, like the pollen, is carried 
home in the * baskets,' and is used by the bees in 
finishing the combs, in stopping up every orifice by 
which cold, wet, or any enemy can enter, in covering 
the sticks which support the combs, and in spreading 
it over a considerable portion of the interior of the 
hive. »^ 

Bees when laden and returning to the hive always 
fly in a direct line, thus saving both time and labour. 
And we are compelled to admire the instinct which 
enables them to make for their own particular abode 
without deviation. 

One of the employments of the workers when at 
home is the ventilation of the hive ; and this they 
accomplish by fanning with their wings, the vibra- 
tions of which are so rapid as to render them 
almost invisible. When they are engaged in this 
process, they fix themselves as firmly as possible to 
the place they stand upon by means of their feet 
and claws. During the summer a certain number of 
workers may always be observed vibrating their 
wings before the entrance of the hive, and a still 
greater number are engaged within it in the same 
employment. This ventilation of the hive is carried 
on both in summer and in winter, and seems, there- 
fore, to be done not only to keep the hive cool, but 
also for the purpose of keeping the air in the hive 
pure. 

V. B. c 
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Bees are extremely neat in their persons and 
habitations, and remove every nuisance i^ith great 
assiduity ; when they cannot remove it, they cover 
the substance with propolis, so as to prevent any 
offensive odours from incommoding them. Shoidd 
a slug or a snail enter the hive, which they sometimes 
do, the bees will cover the creatures with propolis, 
and thus make them prisoners. 

Those persons who have most carefully watched 
bees think that they have the means of making each 
other understand their wishes, their fears, or their 
joys, and this is mainly accomplished by the use of 
the antennae. 

It is also thought that they can remember agree- 
able sensations, and even manifest various feelings, 
as anger, pleasure, &c. Many more curious things 
might be told about these wonderful little creatures, 
but sufficient has been said to show the extraordi- 
nary nature of their habits and instincts, and to lead 
us to admire the wisdom and goodness of God, the 
maker and keeper of the bee. 

LINES TO THE BEE. BT PROFESSOR SHTTH. 

' Thou cheerful bee ! come, freely come. 
And travel round my woodbine bower ; 

Delight me with thy wondering hum. 
And rouse me from my musing hour. 

Oh I try no more those tedious fields. 

Come, taste the sweets my garden yields ; 

The treasures of each blooming mine. 

The bud, the blossom, — all are thine. 

' And, careless of this noontide heat, 
I'll follow as thy ramble guides ; 
To Vatch thee pause and chafe thy feet, 
And sweep them o'er thy downy sides : 
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Then in a flower's bell nestling lie, 
And all thy envied ardour ply. 
Then o'er the stem, though fair it grow. 
With touch reflecting, glance, and go. 

* Nature kind ! labourer wise ! 
That roam'st along the summer's ray, 
Glean'st every bliss thy life supplies, 

And meet'st prepared thy wintry day I 
Go, envied, go — ^with crowded gates 
The hive thy rich return awaits ; 
Bear home thy store in triumph gay, 
And shame each idler of the day.' 

J. H. 

INSTINCT OF ANIMALS IN PEOVIDING 
FOR THEIR YOUNG. 



ex-pand -ed (L. ex, pando), spread^ 

laid open 
fAb-ri-ca'-tion (L, faber), the act 

ofhwiding 
in-var'-i-ably (L. in, varius), «Jt- 

changeahly^ const anHy 
<le-pos'-it (L. de, positum), to lay 

downy to lodge iH trust 
at'-mo-sphere (fit. atmoSjSphaira) , 

the air which surrounds the earth 



pro'-gen-y (L. pro, gigno), off- 

spring 
u-ni-form'-ly (L. unus, forma), 

without variation 
trans-foisma'-tion (L. trans, 

forma), change of form 
suc-ces'-sion (L. sub, cedo), a 

following of jyersons or things 

in order 



If you were to shake some caterpillars off a tree in 
every direction, all of them would instantly turn 
towards the trunk and climb up, though they had 
never formerly been on the surface of the ground. 
As soon as a bee leaves its pupa state, and its body 
is dry, and its wings expanded, without any instruc- 
tion it betakes itself to the collecting of honey, or 
the fabrication of a cell. These and all such actions 
of animals are the result of instinct. That is, they 
are done independently of instruction, observation, 
or experience. 

G 2 
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It is this natural instinct that leads animals to 
provide for their own wants, and those of their 
offspring. Some of the actions which animals per- 
form in carrying out this purpose are very wonderful. 
Insects invariably deposit their eggs in situations 
most favourable for hatching, and affording nourish- 
ment to their future progeny. 

Butterflies and moths feed upon the nectar of 
flowers ; their offspring, however, which are cater- 
pillars during one stage of their existence, feed upon 
plants. Now the parent insects uniformly fix their 
eggs upon such plants as are most agreeable to the 
palate of their yoimg, as in the case of the cabbage 
butterfly. 

The wood-piercing bee — one of the solitary species 
— gnaws a large hole in some old piece of timber, in 
which she lays her eggs. The larvae, when hatched, 
however, do not feed upon wood. How, then, ai:e 
they to be nourished? Here the instinct of the 
mother bee leads her to make the necessary pro- 
vision. After laying the eggs in the cells, she de- 
posits a quantity of glutinous matter; and always 
sufficient to nourish the pupse produced from the 
eggs, till the time of their transformation into bees. 
After the parent bee has deposited the food, she 
pastes up the mouth of the hole, and leaves her 
future offspring to the provision she has made for 
them. 

The solitary wasp digs holes in the sand, in which 
to deposit her eggs, always placing one egg in each 
hole. But the larvae when hatched cannot eat sand. 
How, then, are they to be nourished ? The instinct 
of the parent provides for the wants of the young : 
and this too, in a most wonderful manner. The 
wasp is not a flesh-eater, but its larva is, and so it 
collects a number of small green caterpillars, rolls 
them up in a circular form, piles them up one above 
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another, and fixes them in the hole in such a manner 
that they cannot move. When the larva is hatched 
it is plentifully supplied with food. The green 
caterpillars are devoured in succession, and the 
number deposited is always sufficient to supply food 
to the creature until it is changed into a wasp, when 
it issues from its hole, and procures its own nourish- 
ment. 

Equally wonderful is the instinct of the scavenger 
beetle, which, while providing food for its young, 
becomes one of the most useful of all insects. These 
creatures abound in many parts of Africa, and serve 
the most important purpose of keeping the villages 
clean. When any animal filth is dropped, its scent 
attracts these beetles, and they immediately com- 
mence rolling it away in round pieces about the 
size of a small cricket ball. When the beetles 
find a place fitted by its softness for the deposit of 
their eggs and the safety of their young, they 
dig the earth out beneath the ball, till it sinks 
beneath the surface and is covered. They then 
deposit their eggs within the mass of offensive 
matter. By-and-by the eggs are hatched, and each 
larva begins to devour the inside of the ball. After 
a time the laiTae undergo their change, and a beetle 
comes above the ground, to do in its turn what the 
parent did. In this case the instinct of the parent 
serves two purposes — one, the providing proper food 
for its young ; the other, helping to keep the atmo- 
sphere pure. 

Not less remarkable is the way in which birds pro- 
vide for their young ; especially those birds which 
belong to the perching order. Thus the weaver bird 
constructs its beautiful nest on the slender leaves of 
ferns and other delicate plants, which overhang some 
stream. The eggs which are laid in them are out 
of the reach of the monkeys and the snakes : the 
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former would devour the eggs, the latter both the 
eggs and the young birds. 

The tits go in search of grubs and worms for their 
young, and in doing so make a vast number of 
journeys. One pair of these interesting little 
creatures was watched while they were rearing their 
brood. The period of observation extended over 
eighteen hours. In that time they passed 475 times 
from the nest to the ground, a distance of 150 yards. 
Each time they brought two or three caterpillars to 
the young birds. The whole distance travelled was 
237,500 yards : a dii^tance equal to 134 miles; and 
the number of caterpillars destroyed would, at an 
average of two and a half each journey, amount to 
1,185. Hence the value of small birds in keeping 
in check the insects, and the folly of destroying such 
useful friends of the farmer and gardener. 

Many more instances of the wonderful instinct of 
animals might be given, but these will be sufficient 
to lead the reader to wish to know more about the 
subject. J. H. 



THE MEANS OF PROCURING FOOD IN 
ANIMALS. (Fi/rst Lesson.) 



ma-tu'-ri-ty (L. maturus), ripe- 
ness, cojnpletioit 

ro'-dent (L. rodo), a gnawing 
animal 

ru'-mi-nant (L. rumen), an 
animal that chews the cud 

de-vel'-op-ment(Fr. d^velopper), 
an unjolding, a disclosttre 

tn-veiZ-te-brate (L. in, vertebra), 
without a back-bone 



wards and/orwardSf to quiver 
tu'-bu-lar (L. tubulus), resembling 

a tube or pipe 
ap-pa-ra'-tus (L.), instruments 

necessary for doing a thing 
lo-co-mo'-tion (L. locus, motum), 

the power of changing place 
a-quat'>ic (L. aqua), belonging to 

wat£r 
pro-ject'-ile (L. pro, jactum), i jw- 



vi'-brate (L. vibro), to move back- ( pelling forward 

All animals require food to enable them to grow 
and strengthen, their parts when young, and to pre- 
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serve health and vigour after they have arrived at 
maturity. 

Some animals, as the elephant, the horse, all the 
rodents and the ruminants, feed entirely on vege- 
table substances. These are said to be herbivorous. 
Others, as the lion, the tiger, the dog, &c., feed 
almost entirely on flesh. These are said to be car- 
nivorous. Others again, as the bat, the hedgehog, 
and the mole, feed on insects, worms, &c. These are 
called insectivorous. Some will eat any kind of 
food. These are said to be omnivorous. 

Whatever may be the food of animals, we find 
that the formation of the mouth and the develop- 
ment of the senses are adapted to the discovery and 
the obtaining of the right kind. Some of the con- 
trivances are very curious, and not a few are wonder- 
ful. We will notice a few, choosing an example 
from each of the great divisions of the animal world. 

First, insects, and other invertebrate animals. 

The food of butterflies, moths, and bees is the nectar 
of flowers, a sweet liquid found in the centre of the 
newly opened blossoms, and contained in what is called 
the nectary. But how are the creatures to obtain 
this liquid ? The bee, it is true, is small enough to 
crawl into some of the flowers ; but not so with 
many of the butterflies and moths. And even if 
th(^ were able to crawl in they would not be able to 
obtain their food with a mouth fashioned like that of 
most animals. Such being the case, there is a special 
provision made, all these creatures being furnished 
with a long trunk-like tongue called a proboscis, which, 
in the moths and butterflies, is spiral and tubular, 
and when not in use is rolled up round itself, like a 
watch spring. When uncoiled the proboscis is long 
enough to reach to the bottom of the flowers, and 
it is through this tube that the insect obtains 
its liquid food. 
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The spider feeds upon flies. But these are mostly 
on the wing^ and the spider cannot fly. What, then, 
is to be done ? They must be snared while pursuing 
their giddy flight. But how can this be accom- 
plished. Let us see. A spider is furnished with a 
bag, which is placed at the end of the abdomen and 
in connection with it is a spinning apparatus con- 
sisting of four spinnarets. From these the creature can 
draw out silken threads, which, being sticky, serve, 
when made into a web, to secure the flies as they 
touch it in their flight and are entangled in its 
meshes. 

Now let an example be taken from the MoUusca. 

The Oyster. — This creature is not furnished with 
any organs of locomotion, and hence never moves from 
the place where it may chance to be. And yet it 
must eat or it will die. Its food consists of very 
minute animals which are foimd in the sea. Now, 
since the oyster cannot go in search of these, they 
must be brought to it. And this is accomplished in 
a curious way. The oyster, like all aquatic animals, 
breathes air through the medium of water. In 
order, then, for the breathing apparatus to be sup- 
plied with water, the outer edge or beard of the 
oyster, as it is called, is covered with minute hairs, 
termed cilia. These are moved backwards and for- 
wards, and their motion causes the water around them 
to move. When, then, the animal vibrates the cilia, 
a current is set up : the water passes into the shell, 
over the body of the oyster and out again, and this 
takes place during the whole time that the cilia 
vibrate. Whatever is in the water passes into the 
shell, and the animal is thus able to secure its food. 

Among the reptiles the chameleon is perhaps the 
most wonderful instance of the special provision 
made to enable the creature to obtain its food. 
This interesting little lizard feeds upon flies and other 
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insects. But it can neither mn after them, nor 
snare them like the spider. It is therefore furnished 
with a curious projectile tongue, which it can thrust 
out and draw in with amazing rapidity. This tongue, 
which is several times the length of the head, is 
hollow, and when not in use is drawn into itself, 
something after the &shion of a telescope. At the 
end of the tongue there is a little knob, which is 
kept moist by a sticky fluid which serves to hold the 
fly or other insect secure when it touches it. So 
rapidly can this tongue be thrust out and drawn 
back that it is difiicult to see it when it is in use. 

The frog is another insectivorous reptile, feeding 
upon slugs, beetles, flies, and such-like creatures. 
These are seized by means of the tongue, the ar- 
rangement of which is very curious, altogether dif- 
ferent from that of the chameleon. In the case of the 
frog, the tongue is not disproportionately long for 
the size of the animal, and yet it can be darted out 
far beyond the lips. And this is provided for by the 
position of the tougue being reversed. The root of 
the tongue is fastened to the inner part of the bottom 
lip, and the tip is therefore directed towards the 
throat. This is always its position when at rest, and the 
animal is thus enabled to thrust it out some distance 
beyond its mouth. In seizing its prey it is launched 
forth like lightning, and as quickly retracted, 
with the captive fly or beetle adhering to its ex- 
tremity. 

J. H. 
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MEANS OF PBOCURING FOOD IN ANIMALS. 

{Second Lesson.) 



pro-vi'-sion (L. pro, visum), the 
• act of providing f previous stipu- 
lation 

noc-tur'-nal (L. noz), rtlatiiig to 
the night J nightly 

ex'ter-n»l (L. exter), outward, 
visible 

ex-trem'-i-ty (L. eztiemus), the 
utmost point or part 



ap-pend'-age (L. ad, pendeo), 

something added 
man'-di-ble (L. mando), the Jaw 
sen'-si-tiye (L. sensum), having 

acute fedings 
a-dap-ta'-tion (L. ad, apto),^/9i«5« 
cy-lind'-ri-cal (Gr. kulindros), 

having the form of a cylinder 
strat'-a-gem (Gr. stratos, ago), a 

trick 



Among birds there are many examples of special 
provision being made to enable them to procure 
their food easily. A few only can be noticed. The 
owl feeds upon mice, young rats, and other timid 
nocturnal animals. To obtain these, several things 
are necessary, namely, keen sight, acute hearing, 
and noiseless flight. All these are amply provided 
for. The eyes are large, and placed more in front 
of the head than is usually the case in birds. 
Around each eye is a disk of feathers, which may, 
it is thought, serve to gather up the rays of light, 
and throw them into the large extended pupils* 

The feathers which form the disk are set on one 
of the edges of the external ears, which are also 
very large. It may be, then, that the very act of 
watching for its prey may open these external ears, 
and so enable the bird to detect its presence. 
Whether this be so or not, it is quite certain that 
the owl can hear the least noise, even the movement 
of a mouse among the straw in the barn-yard. 

But this quick sight and quick hearing would be 
of little use, unless the prey could be reached noise- 
lessly. This is fully provided for. The plumage is 
loose and downy, and consequently offers but little 
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resistance to the air. Having reached its prey, it 
seizes it with its sharp curved talons, and carries it 
away to eat. 

The common snipe feeds upon worms and insects, 
which are obtained by the bird probing the mud 
with its lengthened bill. But how is the bird to 
know where the worms are ? And then, having dis- 
covered them, by what means are they to be ob- 
tained ? In a very peculiar way. Thus : the bill 
is thickened at its extremity ; the thickened part is 
soft and tender, and covered all over with nerves. 
There are three sets of these, and they pass, first 
along the roof of the mouth, and then along the 
upper mandible to the point of the bill, rendering 
it a sensitive organ of touch. 

But this is not suflScient to secure the desired 
end, for if the bird had to withdraw its bill in order 
to seize the worm, the chances are that before it 
could do so, the prey would have moved to another 
place. A second special contrivance is added. 
Connected with the bill is a set of muscles, which, 
by closing the upper part of the mandibles, cause 
the point to open, and thus at the very time that 
the bird is made aware of the presence of its prey, 
means are at its disposal for securing it. 

In the class Mammalia, there are many examples 
of the wonderful adaptation of structure to the 
mode of obtaining food. One or two only can be 
noticed. 

The elephant feeds upon vegetable substances ; 
but its food is not within reach of its mouth. It 
can neither climb the trees to obtain the leaves, 
nor lower its head to bite the grass. The animal is, 
therefore, provided with a large cylindrical trunk 
or proboscis. This organ, which is really a pro- 
longation of the nose, is composed of several thou- 
sands of muscles, and is so flexible that it can be 
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bent to any curve, can be shortened or extended. 
At the extremity there is an appendage like a finger, 
and by the aid of this the animal can pick up the 
smallest object. At the same time, the trunk 
possesses great strength ; with it the elephant can 
not only pick up the tender blade of grass, but can 
also bre{^ off the large branches of a tree, or, if 
needs be, pluck one up by its roots. 

In some animals the senses enable them to dis- 
cover their food. The dog tribe scent their prey at 
a considerable distance. On account of this, man 
trains some of these animals to hunt for game. 
The cat by the same sense discovers the retreat of 
the mouse.. 

The fiuminants have the most acute sense of 
smell. Cows on board ship have been known to 
sniff the air when yet many miles from land, recog- 
nising by their acute sense of smell the odours of 
the distant clover fields. And the camel, when 
travelling in the desert, has been known to detect 
the presence of water while at a considerable distance 
from the desired spot. 

Some animals obtain their food by stratagem. 
One very remarkable instance of this is seen in 
the case of the ant-lion, an insect somewhat re- 
sembling a wood-louse, but larger. The favourite 
food of this creature is the ant. But the ant-lion 
always walks backward, and therefore cannot pursue 
its prey. As it cannot obtain its food by open 
attack, it lays a snare for it ; and this it does in the 
following way. It digs a funnel-shaped hole, the 
sides of which are very steep. At the bottom of 
this trap it lies concealed. When an ant happens 
to go near the margin of the funnel, the fine sand 
in which it is dug gives way, and the unwary ant 
falling to the bottom, is immediately seized by the 
ant-lion, buried under the sand and consumed. 



boys' fifth standard. 29 

The trap is now repaired, and the crafty creature 
lies in ambush for fresh prey. 

J. H. 



THE MEANS OF DEFENCE IN ANIMALS. 



e-lude' (L. e, ludo), to escape by 

stratagem 
un-per-ceiV-ed (L. in, pep, 

capio), not seen 
re-sem'-ble(L.Te,8imili8),^o he like 
con-ceiy'-ed(L. coD,capio),^Ao«^A^, 

imagined 
fo'-li-age (L. foliam), leaves^ a 

cluster of leaves 
e-ject'-ed (L. e, jactum), cast forth 

or out 



dis-tin'-eoish (L. di, stinguo), to 
note the difference 

di-vep'-si-fied (L. di, Torto), made 
different^ varied 

con-ceal'-ment (L. con, celo), hid' 
ing, a hiding-place 

sim'-u-la-ting (L. similis), prC' 
tending^ counterfeiting 

in-ev^-it-a-ble (L.in, e, vito), un- 
avoidable 



Animals have many foes, and are in constant danger 
of being injured or destroyed. Such being the case, 
God has provided them with ample means of defence. 
The various provisions made for this purpose are of 
two kinds — ^first, those which are secured by the 
form and colour of the animal, and which may be 
called the passive means of defence ; and second, 
those which are provided for by some special organ, 
or the use of the ordinary organs. These may be 
called the active means of defence. 

Among the former may be noticed instances in 
which the colour of the animal is its chief defence. 
The ermine, a species of polecat, is very much prized 
on account of the richness and beauty of its fur. 
This animal inhabits the northern parts of both the 
Old and New continents, in countries where in the 
winter the ground is always covered with snow. As 
it is the winter coat of this animal that is so much 
prized, it is then, of course, that the hunter seeks 
it ; but the little creature often eludes his search. 
And how ? By a change of colour. In the spring 
and summer the fur of the ermine is of a beautiful 
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brown above, and yellowish-white beneath ; as the 
winter approaches, the bro?ni changes into white, 
and thus the animal is not readily perceived as it 
runs about in the snow. In the spring the colour 
again changes into brown, and so once more affords 
protection to the animal. 

There are many other instances of the colour of 
the animal according with the colour of its surround- 
ings. The plumage of the partridge is of an earthy 
brown colour, and thus it can hide itself among the 
clods of the field, feeding and taking care of its 
brood unperceived. 

The fur of the squirrel is brownish red, correspond- 
ing in a great measure to the colour of the bark of 
the trees on which it lives. 

Among the insect tribes there are many wonder- 
ful examples of the protection afforded to these little 
creatures by their colour. 

Caterpillars mostly resemble in their colour the 
substances on which they feed. Thus the cater- 
pillars of the cabbage butterfly are green, while 
those of the privet moth are so exactly the colour of 
the under-sides of the leaves of that tree, upon which 
it usually rests in the day-time, that a leaf with 
one on may be held in the hand, and yet the animal 
not be seen. Again, the colour of many of the 
butterflies resembles the hues of the flowers on which 
they alight to obtain their food. 

Then, again, the form of some insects is a means 
of their defence. There is a wonderful example of 
this in a curious creature called the devil's horse, 
This insect is a native of Brazil, and so much re- 
sembles a sprig of a tree that unless it is seen to 
move it can scarcely be conceived to be anything 
else than a dried twig. 

The leaf-insect, or the mantis, as it is called, is 
another example. So closely does the form of these 
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creatures resemble the foliage of the trees on which 
they live, that it is almost impossible to distinguish 
them when they are at rest. 

The active means of defence in animals are not less 
striking than the passive; indeed they are more 
numerous and diversified. 

Some animals assume an attitude which becomes 
their defence. Thus the woodlouse, when alarmed, 
rolls itself up in the form of a ball. In this attitude, 
its legs, and the under-side of the body, which are 
soft, are entirely covered and defended by the hard 
scales which cover the upper surface of the animal. 

The hedgehog cannot escape from its foes by 
flight, nor by concealment, but as it is covered with 
a coat of mail in the shape of sharp spines, when 
danger threatens it rolls itself up in a ball. The 
act of bending the body round causes the spines to 
project, and these prove a sure defence against dogs 
or other enemies. 

Some animals endeavour to protect themselves 
from danger by simulating death. This is the case 
with certain insects and spiders. When the spider 
is touched it folds up its legs, falls from its place, 
and remains motionless for some time. Several 
kinds of beetles use the same means to elude their 
enemies. 

In some cases animals repel their assailants by 
emitting fetid vapours, or by discharging a fluid 
from organs especially prepared for the purpose. 
Such is the case with the North American skunk. 
Among the insect tribes the most celebrated is the 
bombardier beetle. When this beetle is beset by 
its foes, and when destruction seems inevitable, 
then a loud explosion may be heard, and a blue 
smoke, attended by a very disagreeable scent, may 
be seen to proceed from the end of the abdomen, 
which immediately stops its assailant. This dis- 



32 USEFUL KNOWLEDGE BEADING BOOKS. 

charge can be made twenty times in succession 
if necessary. 

The oattle-fish, which, by-the-by, is not a fish, 
but a moUusk, eludes its enemies by ejecting in 
large quantities a black, inky fluid. This substance, 
which is contained in a bag in the body, can be 
spouted out in great abundance whenever the animal 
pleases, and when it is ejected it makes the water 
quite black for a considerable distance around. 
Under the concealment thus obtained the cuttle 
darts away from its foes; and as the animal 
always swims backwards, its safety is completely 
secured. 

In many cases the means of defence in animab is 
found in the use of their limbs, or of some special 
weapon. Of this kind is the sting of the bee, the 
wasp, the hornet, and the scorpion; the horns of 
cattle, and the trunk and tusks of the elephant 
When the small Norwegian horses are attacked by 
bears, instead of striking with their hind legs they 
rear, and by repeated strokes of the forefeet either 
kill their enemies, or compel them to retire. 

Some animals depend upon their power of flight 
for safety. The deer and the hare are common 
examples of this. When these animals are set 
upon by dogs they nm with great speed, and after 
running for some distance, suddenly return upon 
their former track — or double, as it is called — ^and 
so are often enabled to save their lives. 

Whatever may be the particular means of defence 
an animal has, it is always the very best it could 
have, and shows the goodness of the Creator in 
so carefully providing for the protection of His 
creatures. 

J. H. 
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^e THE MIGRATION AND HIBERNATION 
fe OF ANIMALS. 

^^ mi-gra'-tion (L. migro), removal 
Kl"^ hi'-ber-na-tion (L. hiberno), act 
.g ;; of sleeping through the winter 



her-biv'-op-ous (L. herba, voro), 
^^; herb-eating 
J ^ pe-ri-od'-i-cal-ly (Gp. peri, hodoe), 
•r> at stated periods 
'^ nu-tri'-tious (L. nutrio), having 
^' the quality of nourishing 



pes'-i-dence (L. re, sedeo), place of 
abode 

quad'-pu-peds (L. quatuor, pes), 
four-footed animals 

hap'-ass-ed (Fr. hapasser), fa- 
Hguedj annoyed t perplexed 

In-Bor-mount'-a-ble (L. in, sapep, 
mons), that cannot be overcome 

top-pid'-i-ty (L. toppeo), sluggish- 
ness, inactivity 



■'If 



It has been shown in a previous lesson that all 
animals must have food, and that the substances 
upon which they feed are varioi;^, being obtained 
from both the animal and vegetable world. In 
some countries the proper food of certain animals 
cannot be procured throughout the whole year. For 
instance, in the temperate and frigid climes, those 
animals which prey upon insects cannot obtain them 
in the winter : bats and swallows are examples of 
these. Then some animals feed on worms and such- 
like creatures, which are found in the mud and ooze 
in the neighbom*hood of rivers. The frost of winter 
hardens the ground, and then they cannot be ob- 
tained. The same is true in the case of some of the 
herbivorous animals. 

Such being the case, in order that the animals 
may not perish through hunger, one of three things 
must take place, the animals must either store up 
food for winter use, or they must pass to those places 
where the food is to be found, or they must pass 
the winter in a state of sleep, so as to be able to do 
without food. In the case of vegetable-feeders, the 
first of these takes place, as in the case of the 

T. B. D 
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squirrels. The second and third often occur. The 
former of these is called the migration of animals, 
and the latter the hibernation. A few facts respect- 
ing these will be interesting. 

We will speak first of the migration of animals. 

Swallows are insect-feeders, preying upon gnats, 
flies, and moths, which they catch while on the 
wing. In England these insects are found in 
greatest abundance between the months of May and 
September; and it is during these months that 
swallows abound. In Britain four species of swallows 
appear in summer and disappear in winter. These 
are: — 

1. The common house swallow, which arrives about 
the middle of April, and remains until the end of 
September. 

2. The martin, which arrives soon after the 
swallow, and departs about the beginning of 
October. 

3. The sand martin, so called because it makes 
its nest in holes dug in the sides of sand-pits. 
This bird makes its appearance soon after the house 
swallow, and leaves again about the last week in 
September. 

4. The swift, which seldom visits us until the 
beginning of May, and generally leaves us about the 
middle of August. 

The winter home of the swallows which visit 
England in the summer, is the most southerly parts 
of Europe and the northern parts of Africa. The 
migration of swallows is not confined to these coun- 
tries, but extends to Norway, North America^ and 
many other parts of the world. 

Swallows, however, are not the only birds that 
migrate. The cuckoo regularly visits this country 
about the middle of April, and leaves again before 
the autumn sets in ; since it is between these two 
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periods that its favourite food, which consists of 
caterpillars and moths, is found* The nightingale 
is another bird that visits us in the summer. 

Among the birds that visit this country in the 
winter may be mentioned the wild swan, whose 
summer residence is the lakes, marshes, and forests 
of Norway and Lapland, from which places they 
migrate on the approach of winter to more southerly 
shores. 

The wild goose, the solan goose, the stork, and the 
heron, are all birds of passage. 

But migration is not confined to the feathered 
tribes. Quadrupeds likewise perform partial migra- 
tions for the purpose of obtaining their food. Thus 
among the stags, the reindeer leaves the mountains 
and comes down to the plains and copses, that it 
may £nd food and shelter. When the summer com- 
mences, these animals are harassed by flies and other 
winged insects, and to avoid these enemies they once 
more seek the mountains. 

In Norway and Lapland there is a species of rat 
which periodically makes migrations, and in such 
munbers that the inhabitants of those countries 
imagine that they fall from heaven. According to 
Linnaeus, the great naturalist, who paid particular 
attention to these migrating rats, it appears that, 
when about to commence their journey, they as- 
semble in immense numbers. In their march they 
pursue a straight line, unless they are forced to turn 
aside by some insurmountable obstacle ; when this is 
passed they resume their former course. 

Then, again, some particular kinds of fish make 
very long journeys for the purpose of depositing 
their spawn. The ftalmon, the herring, the pilchard, 
and the mackerel, are the most common examples of 
these. 

The salmon lives in both salt and fresh water. It 

P 2 
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leaves the sea in the spring and ascends the rivers 
in large shoals. When it has deposited its spawn 
in the ground at the bottom of the river it suffers 
itself to be carried by the current to the 8ea 
again. 

The herring arrives off our coast in May and 
June, not, however, all round our islands ; but keep- 
ing to the more northerly parts. The pilchard appears 
in vast shoals off the coast of Cornwall in the months 
of July and August. 

This annual migration of fish is a great benefit to 
man, supplying him with a vast store of cheap and 
nutritious food, and giving employment to a large 
number of people. 

Our next subject of consideration is the hiberna- 
tion of animals. 

Hibernation takes the place of migration in the 
case of those animals that from their structure are 
not fitted to undertake long journeys to obtain their 
food. 

The bat is an example of this. On the approach of 
winter, when the insect tribes are either dead or 
themselves hibernating, the bat retires to its place 
of abode, some crevice in an old tower it may be, 
and, hanging itself up by its hind feet, gathers its 
wings round its body and goes into a state of 
torpidity. The sun of spring revives the creature, 
and it comes out of its retreat. The rays of the sun 
which brought out the bat brought out also the 
insects upon which it feeds. 

The polar bear is another example of this. When 
the vrinter cold is freezing the whole surface of the 
sea, the bear seeks some hole in a rock or ice cliff, 
coils himself up, allows the snow to cover up both 
the den and himself, and sleeps in security, while 
the fat which has accumulated under his skin in the 
summer keeps his blood warm, and supplies him 
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with nourishment ; the snow, from its being a non- 
conductor of heat, also assisting to preserve the 
animal alive. Surely in this, as in the other in- 
stances described, we see the wonderful wisdom and 
goodness of the Great Creator, and His care for the 
happiness of all His creatures ; and may well say with 
the Psalmist, ^ All thy works praise thee, Lord.' 

J. H. 



CLOTHING, ITS SOUECES AND MANU- 

FACTUBES. 



in-ge-Du'-i-ty (L. iageDium), <«»• 

vention 
lo-cal'-i-ties (L. loeiiB)^ places 
an-ti'-qui-ty (L. antiquus), old 

times 
ref-u-gee' (L. re, fugio), one who 

flees/or refuge 
rev-o-ca'-tion (L. re, vooo), the act 

of recalling 
Bus-pend'-ed (L. sub, paideo), 

hung, made to depend Upon 



in-t6r-lac6'-ment(L. inter laqueo), 
one within the other 

rep-re-sen-ta'-tion (L. re, pne- 
sens), the act of exhibiting, 
image 

par'-al-lel (Gr. para, allelon), ex- 
tending in the same direction 
and keeping always the same 
distance apart 

al-ter'-nate-ly (L. alter), by turns 

per-pen-dic'-u-lar-ly (L. per, pen- 
deo), upright, at right angles 



Man is the only animal that has to provide a cover- 
ing for the body. This is an advantage rather than 
otherwise. First, because it enables him to select 
the best kind of material for the purpose, to use his 
ingenuity in converting the raw material into the 
finished garment, and his taste in arranging and 
fastening the various articles of dress. Second, 
because it enables him to adapt his covering to the 
various climates of one country, and the different 
climates of the various localities in which he may be 
placed; 

Animals are for the most part within certain 
limits of a country, and their covering adapts itself 
to the changes of seasons ; the fur, hair, or feathers 
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thickening on the approach of winter, and thinning 
again as the summer advances. But the summer 
dress of the animals found in the northern parts of 
Europe would be quite unfit for the climate of the 
tropics. Now as civilised man does not of necessity 
confine himself to any one locality, it is an immense 
advantage to him to be left to provide his own 
covering. 

The sources of man's clothing are found in both 
the animal and vegetable world. At the present 
time the materials used are, wool, silk, and fur— three 
animal substances; and cotton, flax,and hemp — ^three 
vegetable substances. The two former, however, are 
the most commonly used. But these substances were 
not always used in this country. The Ancient 
Britons clothed themselves in the skins of the 
animals which they caught in the chase. Woollen 
garments were not much worn until after the Norman 
conquest. The wool was spun by the unmarried 
daughters of the nobles, and hence the origin of the 
word spmater, a maiden. 

The use of silk as a material for clothing is of 
great antiquity, but it was very costly, so much so 
that we read in £oman history that the Emperor 
Aurelian, who died in the year 275 a.d., refused the 
empress a silk dress on account of its costliness. 

Silk was first used in England about the year 
1455, when a company was formed called silk 
winners. Most probably these were workers in silk. 
It was not, however, until 1685 that the manufacture 
of silk was established in London, when many French 
refugees who came to this country after the Revoca- 
tion of the Edict of Nantes, settled in Spitalfields. 
The manufacture of silken goods is now carried on 
in several parts of England, and the quantity of raw 
silk used is very great. In 1868 as much as 7,036,177 
lbs. were imported. 
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The fibres of the flax plant have been employed as 
a material for clothing from the very earliest times. 
It was in common use among the Egyptians in the 
time of the Pharaohs of the Bible, and among the 
paintings on the Egyptian tombs may be seen many 
representations of the flax plant, and the different 
stages in the manufacture of linen. 

Whether the raw material used for clothing be 
silk, or wool, or flax, or cotton, it has to undergo 
several operations before it can be made into a gar- 
ment: the most important of these are spinning 
and weaving. We will now describe these opera- 
tions as they refer to cotton. 

Cotton is the downy covering of the seeds of the 
cotton-plant, and is contained in the seed-vessel. 
The plant belongs to the natural order MalvacesB, or 
Mallows, and of the genus Gossypium. 

When the seeds are ripe, the pod opens, and the 
cotton is gathered by hand, great care being be- 
stowed upon this operation. It is gathered as «oon 
after the pod bursts as possible, and always in dry. 
weather. The seeds are now separated from the 
cotton by a simple machine called a gin. When 
freed from the seeds, it is pressed into bags called 
bales, each bag when fidl weighing from 330 to 350 
pounds. 

When bought by the manufacturer, the cotton con- 
tains a great deal of dust. It has therefore to under- 
go the operation of cleaning ; this process is called 
willowing. In this state the fibres of the cotton are 
placed in all directions, but before the cotton can 
be spun into a thread the fibres must be straightened. 
This is accomplished by first forming the cotton into 
a continuous sheet called a lap and resembling 
a sheet of wadding ; and then by a process 
called carding. The carding-engine collects the 
fibres into a fine sheet, and then forms it into a 
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narrow flattish band called a sliver. The fibres are 
not even now in a fit state to be spun, and so eight 
or ten of these slivers are united into one by the 
drawing machine. This process is repeated several 
times, and the cotton is said to be Drawing No. 1,2, 
3, and so on. Each time the cotton is drawn it is in- 
creased in length. This process is repeated again 
and again, under the name of alvJbhi/ag and roving^ 
the cotton being drawn out each time into a longer 
and thinner thread. When the roving is brought 
down to its proper fineness, it is spun — ^that is, the 
fibres are twisted and made into a strong thread. 
It is now called yam. This process is a very im- 
portant one, and used formerly to be performed by 
hand by what was called the spinning-wheel. Now, 
however, it is performed by a beautiful machine 
called the spinning-mule, or spinning-jenny. This 
machine was invented by James Hargreaves in the 
year 1764. It was afterwards improved by Richard 
Arkwright in 1769, and perfected by Samuel Cromp- 
ton in 1779. Further improvements have been 
made in these spinning-machines, and the self- 
acting spinning-mule of the present day may safely 
be considered one of the wonders of the world. 
That such i^ the case will be seen by a few facts re- 
lating to the spinning of very fine yams. 

The thickness of the thread is expressed by num- 
bers, as No. 40, No. 60, etc. up to 700 or even 1,000. 
These figures represent the number of hanks to the 
pound, the hank or lea as it is termed always con- 
taining 840 yards. At the present day linen yam 
of No. 700 is sometimes spun. Now 700 leas of 840 
yards each will equal 588,000 yards to a pound, or 
rather more than three hunchred and forty^six 
miles. Yam of this degree of fineness has been 
sold at 560 shillings per potmd, or thirty-five 
' 'llings per ounce, which is seven times the 
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value of silver. The yam having been spun is next 
woven. 

Weaving is the art of making cloth by the inter- 
lacement of threads. It has been practised from 
the earliest times ; and representations of hand-looms 
for weaving are found upon the tombs of the ancient 
Egyptians, constructed on the same principle as 
those in use at the present day. 

If a piece of any plain woven material is examined 
it will be found to consist of two sets of threads, a set 
parallel to each other, and running the whole length 
of the piece of cloth, and these forming what is 
called the warp, and another set which passes across 
them at right angles in the direction of the width 
of the cloth, and which forms the weft. If the threads 
which form the weft are examined they will be 
found to pass alternately over and under those of 
the warp. The thread which forms the weft is a con- 
tinuous one, being doubled back at the edge of the 
cloth, and on its return, passing over those threads it 
passed UTider before, and under those it previously 
passed over. Indeed, the arrangement of the threads 
is similar to that which is produced in darning. 

The first process in weaving is to fix the threads 
of the warp. The length and width of the cloth 
having been determined, the threads are woimd 
upon a roller and are laid parallel by an instru- 
ment resembling a comb. When a sufficient 
length of warp is woimd on the roller, the unat- 
tached ends are fastened to another roller called the 
cloth beam. Before this is done, however, each 
alternate thread is passed through a loop in an in- 
strument called a heddle. In weaving all plain 
cloths, two heddles are used. Each heddle consists 
of two horizontal sticks placed across the warp- 
one a small distance above, and the other below. 
These two sticks are connected together by a number 
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of thii) pieces of twine which pass perpendicularly 
through the threads of the warp. In the middle of 
each piece of twine a loop is made, and through this 
the thread of the warp is passed If the heddles 
be called one and two, and the threads of the warp 
be considered as representing the odd and even 
numbers, then heddle number one will contain the 
threads one, three, five, seven, nine, etc., and heddle 
number two will contain threads two, four, six, 
eight, ten, etc. 

This process having been accomplished, the ends 
of all the threads are fastened to the cloth roller : 
the heddles are so suspended that they may be 
raised or depressed about two inches by means of a 
treadle moved by the foot of the weaver in hand- 
looms — or by a* piece of machinery in power-looms. 
The two heddles are connected together by a cord 
passing over a pulley, so that when one is depressed 
the other is raised : and when this is the case half 
the threads of the warp will be pulled up by one 
heddle, and the alternate threads depressed by the 
other, leaving a space between them : through this 
space, which is (called the shecl^ the thread of the weft 
is passed. As the position of the heddles is reversed 
the thread of the weft passes over and under the 
alternate threads, and so they are firmly interlaced. 
In order to pass the thread of the weft easily from 
side to side, it is wound on a small piece of wood, 
termed a shuttle, which is thrown across the warp, 
the thread unwinding as it proceeds. Each thread 
of the weft is pushed close together by an instru- 
ment called a baUen, As the cloth is woven, it is 
wound on the cloth roller, and then taken to the 
finisher, or bleacher, or printer, as the case may be. 

J. H. 
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WINDS. 



e-qui-lib'-ri-nm (L. seqnns, libra), 

equality of weight 
ve-lo'-ci-ty (L. toIoz), swiftness 
ez-pan'-sion (L. ez, pando), the act. 

of spreading out, extent 
con<trac'-tion (L. con, tractum), 

the act of drawing together 
rar-e-fac'-tion (L.Tani8, &cio), the 

act of causing air to become thin 
ro'-ta-tor-y (L. rota), a whirling 
trans-i'-tion (L. trans, itum), 

chance from one place or state to 

another 
Tor'-nal (L. yer), rdating to the 

spring 



se'-qni-noz (L. seqnns, noz), the 

times uhen the days and nights 

are equal — about March2l and 

September 22 
vi-ce-yerHsA (L.) tii a contrary way 
e>nn'-me-zate (L. e, numerus), to 

number , to reckon up singly 
bane'-fol (8. bana), poisonous, 

destructive 
im-preg'-na-ted (L. in pnegigno), 

made full of 
im-pal'-pa-ble (h. in, palpo), that 

cannot be perceived by the 

touch 



Wind is caused by a change in the temperature of a 
portion of the atmosphere by which the equilibrium 
among its particles has been destroyed. To restore 
the equilibrium there is a rush of air towards the 
place where the balance has been destroyed, and this 
current or motion of the air is termed wind. 

Winds are generally divided into three classes — 
permaTieTvty or those which blow constantly in the 
same direction, and are termed ' trade winds ; ' 
periodical^ or those which blow in certain directions 
at stated periods, as the monsoons ; and variable^ or 
those which depend on a variety of circumstances 
which cause the expansion or contraction of the 
volume of atmosphere, and of which our country 
furnishes daily instances. 

The permanent or trade ivvnds^ so called from the 
advantages their steadiness and permanency afford 
to trading vessels, extend nearly thirty degrees on 
each side of the equator. As the sun's rays are 
almost vertical in the tropical regions, the rarefEic- 
tion of the atmosphere is there greater than on any 
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other portion of the earth's surface, and consequently 
constant currents of air from the parts less imme- 
diately exposed to the direct rays of the sun are 
moving in the direction of the equator. Winds 
coming from regions where the rotatory motion of 
the earth is much slower than that into which they 
enter, are left behind before they can acquire the 
new velocity, and, as they do not move eastward 
along with the earth, they will have the appearance 
of moving westward. It is only as they approach 
the equator that trade winds blow from the east; 
originally, they were north and south winds. Were 
the tropics entirely covered with water, the winds 
from the north would constantly blow in a north- 
eastern, and those from the south in a south-eastern 
direction. But the interposition of ranges of lofty 
mountains and of extensive plains of sand diverts 
tb. m from their course, and renders them subject to 
sudden and almost unaccountable irregularities. 
This is the reason why trade winds are more regu- 
lar in the Pacific than in the Atlantic, and in the 
Atlantic than in the Indian Ocean. 

Monsoons, from the Malay moossenj a season, are 
so called because they blow regularly at stated 
periods— six months in one direction and six months 
in exactly the opposite direction. These winds pre- 
vail most in the Indian Ocean, and their change is 
always accompanied by violent storms. 

Like the tiade winds, the monsoons are dependent 
upon the sun. When the sim is north of the equa- 
tor, that is, from the vernal to the autumnal equi- 
nox, these winds blow from the south-west ; but 
while the sun is south of the equator, that is^ during 
the remaining six months of the year, they blow 
from the north-east. 

The reason is obvious. While the sun is north 
the equator, all the great plains of Hindostan, 
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Arabia, Bannah, etc., are more heated than the 
Indian Ocean. Conseqn^itly the cooler and heavier 
air of the ocean rushes in to fill up the place of the 
lighter air which con^;antly ascends from these 
countries. 

And as the air from the equator possesses a higher 
rotatory motion than the portion of the earth over 
which it must pass, it will have an opposite motion 
impressed npon it— that is, it will blow from the 
south-west, and vice versd from October to April, 
when the sun is south of the equator. 

The same causes produce the land and sea breezes 
of tropical climates. During the day the surface of 
the land becomes more heated than that of the 
adjacent sea, and the air above the land being con- 
sequently lighter, ascends, while the cooler and 
heavier air from the sea rushes in to supply the 
vacuum ; bnt during the night the reverse of this 
takes place: the air above the land cools ^ more 
suddenly than that above the sea, and thus a 
breeze from the land towards the sea sets in. In 
many climates the heat would be perfectly insup- 
portable were it not for these land and sea breezes. 

The variable winds depend upon such a variety of 
circumstances, and extend over such an immense 
portion of the globe, each region having its distinct 
and peculiar cause or causes of changeability, that 
it would be absurd to attempt to enumerate the 
numberless causes by which they are regulated. 

There are several winds of a peculiar and local 
character, such as the sirocco, simoom, samiel, har- 
mattan, pampero, and typhoon, which deserve our 
notice. 

The sirocco, which blows from Africa, occurs in 
Italy and Spain. Its eflfects are very distressing, 
producing a dryness of the skin, accompanied with 
great irritation of the nerves, and attended with 
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unusual languor and dejection. Under its baneful 
influence vegetation droops and withers. Its dura- 
tion varies from two hours to three days. 

The simoom and samiel are peculiar to the deserts 
of Arabia and Africa. The word simoom is derived 
from the Arabic sammo, to poison. These winds 
are the most terrible of all in their effects. They 
are generally impr^^ated with fine sand, which rises 
in such volumes as to hide the sun. Their approach 
is generally announced by a lurid appearance in the 
air, and camels seem instinctively to dread their 
effects, endeavouring to shield themselves from them 
by thrusting their noses into the sand) and travellers 
follow their example by covering their faces, and 
lying flat on the ground until they pass over, which 
they generally do in a few minutes. 

The harmattan blows from the Sahara to the 
Atlantic at intervals from December to February. 
It produces excessive dryness ; and though vegeta- 
tion withers under its effects, yet it is conducive to 
health by purifying the atmosphere from those 
noxious vapours which at this time arise from the 
immense quantities of decaying vegetable matter. 

The pampero is peculiar to South America. It 
blows from the south-west, and brings with it the 
cold air from the snow-clad regions of the Andes. 
This wind is occasioned by the rapid transition from 
heat to cold which so frequently occurs in those 
regions. 

The khamseen is only met with in Egypt. It blows 
from the south, and ' raises the temperature like the 
blast of a furnace. It carries with it a quantity of 
impalpable dust, which penetrates every comer and 
crevice of the best built houses.' 

Typhoons and tornadoes are principally confined 
to the Eastern seas, and are supposed to be occa- 
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sioned by sudden and violent rarefactions of the air 
produced by electricity. 

According to its velocity the wind is said to be a 
breeze, a gale, a storm, or a hurricane ; and the rate 
of travelling per hour is from four to five miles for 
a breeze, from a hundred to a hundred and twenty 
miles for a hurricane, while the pressure per square 
foot is from one pound to one pound and a half for 
a breeze up to fifty-eight pounds for a hurricane. 

Winds play an important part in the economy of 
nature; not only are they great aids to the com- 
merce of the world, they are also the principal 
conservators of its health. They prevent the 
waters of the oc^an from becoming stagnant ; they 
cleanse the foul foetid dens and alleys of large towns, 
they bring with them from the ocean moisture, 
which they carry to far-off regions to refresh the 
thirsty soil, and to render it fruitful and fit for 
man's abode. 

W. M. 



CAVERNS. 



va-ri'-e-ties (L. yarius), different 

' eorU or kinds 

di-vi'-sion (L. divido), a separated 

part 
, fre'-qnent-ly (L. frequens), often 

mys'-ter-y (Gp. xnusterion), some- 
thing secret 



ar-ti-fi'-cial (L. ars, facio), made 

by artf not natural 
moun'-tain-ous (L. monB)^ full of 

moimtains 
con-tin'-u-al-ly (L. con, teneo), 

unceasingly 
ma-te'-ri-al (L. materia), thai of 

which anything is made 

In the Bible frequent mention is made of caves or 
caverns in which individuals, and sometimes great 
numbers of people at once, were in the habit of 
taking shelter from their enemies or of hiding from 
justice. David, as you know, lived for a time with 
his 400 men in the Cave of AduUam ; Elijah, too, 
after the slaughter of the priests of Baal at Mount 
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Carmel, went and hid in a cave at Horeb. The 
Ganaanitish kings who fought againsb Joshua hid 
themselves, and were buried in a cave. 

You will, perhaps, ask 'What is a cave ? ' Well, 
a cave is a hollow in the rocks, made either by 
nature or by man. The former is called a natural 
cave or cavern, the latter an art'^icial cave. Pales- 
tine, which is a very hilly and rocky country, 
abounds in caves of all sizes, some large enough to 
hold 1,000 men. Most of them are natural, but 
some of them have been enlarged from time to time 
by man as dwellings and burial-places. 

But Palestine is not the only country in which 
caves exist. There are but few mountainous coun- 
tries, if any, in which natural caverns may not be 
found. There are a good many caverns, and very 
interesting ones too, in different parts of the British 
Islands, as well as in France, Belgium, Crermany, and 
America ; most, if not all, of which have been in- 
habited at some time or other. 

These caverns are jnost common in limestone 
districts ; indeed, they are almost entirely there, 
the reason of which you will presently see. But 
you will probably say, *I know what lime is of 
which we make mortar, but what is limestone?' 
Now the easiest answer I can give to that question 
is, that limestone is the rock which we roast in 
order to make lime, or that it is lime united with a 
poisonous gas or air called carbonic acid gas, which 
we and all animals are continually breathing out of 
our limgs, and which is produced whenever we burn 
a piece of wood, coal, candle, gas, or oil. When we 
roast the limestone or carbonate of lime, we drive 
out this carbonic acid gas, and lime, or, as it is 
called, quicklime remains. 

Now there are a good many varieties of this 
carbonate of lime or limestone, some of which are 
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chalk, marble, and a variety generally found in the 
coal districts called mountam limestone, forming, 
as it often does, bold high mountains. The shells 
of snails^ mussels, cockles, oysters, and all the like 
are made up of this carbonate of lime, as are also all 
coral reefs, which are really mountains under the 
sea ; and we may feel pretty sure that chalk and 
nearly all other limestone rocks were made in a 
great measure by sea animals. 

It is in the mountain limestone rocks that 
caverns are mostly found — at any rate in Britain ; 
and it is in the mountain limestone districts we 
must look for them. These districts lie chiefly in the 
north-west ; for instance, the Cheviot ffills, the Pen- 
nine in Yorkshire and Derbyshire, Denbigh and 
Flintshire in North Wales, and Glamorganshire in 
South Wales, the Mendips in Somerset and a district 
near Torquay in South Devonshire ; and it is in these 
places we find the caves, into some of which I have 
been, and one of which I will presently describe. 

The British caves are situated in the side of the 
hill at some height above the sea, the bottom of the 
valley, or the plain below. You must not suppose 
they are regularly formed like the inside of an oven 
or a vault built by man. On the contrary, they are 
in general very irregular in their form. ^Kent's 
Hole,' in South Devon, has two narrow entrances, 
about fifty feet apart, on the side of a hill about 
sixty feet above the valley beneath, and 200 above 
the sea. Inside there are two divisions, like large 
halls, running side by side for some distance, and 
joined by a cross passage at the end. The length 
of one division is nearly 300 feet or 100 yards, in 
one place ninety feet wide, and twenty-two feet high. 
!Each of the divisions has several galleries and 
chambers or side rooms. 

Now, most caves are more or less like 'Kent's Hole ;' 

V. B. B 
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some of those in Derbyshire are much larger, one, 
the ' Devil's Cave,' being half a mile long ; some 
also are very high in the roof. The roofs of many 
too are adorned with what look like huge icicles, 
but are really formed of stone, and are called 
Stalactites, which hang down a great way from the 
roof, making the cave look like a fairy palace when 
lighted up by the torch of the visitor. The floor 
also is frequeDtly covered with a pavement of the 
same material, but called Stalagmite. 

Caves were formerly places of great mystery and 
awe to the coimtry people, who in consequence gave 
them strange names. Most of those in England, 
and in other countries too, have in later times been 
carefully examined by gentlemen who were anxious 
to find out their history, and that of their former 
inhabitants. And what these gentlemen have found 
in these caves makes them exceedingly interesting. 
Generally they are guarded by doors, which are 
always kept locked, and those who wish to visit 
them must pay for admission and for a guide. 

But you will be anxious to know why limestone 
rocks should contain caves more than other rocks, 
and how caves were made. I will try to explain 
these things. If you will take a little quicklime 
of which mortar is made, dissolve some of it in a 
jug of water, allow it to settle, then carefully pour 
off the clear liquid into a bottle, you will have 
what is called limewater, which is a little rough to 
the taste. Now if you take a straw, and breathe 
through it into the limewater you will soon see 
the limewater, which was at first clear, become quite 
thick and milky. This milky substance is reall; 
chalk or carbonate of lime. The carbonic acid of 
your breath unites with the lime and forms chalk. 
But if, after the chalk is formed, you continue to 
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breathe into the water, the chalk will disappear, 
and the water become clear again. A double 
quantity of carbonic acid dissolves the cfaalk« 

Now water generally contains carbonic acid. 
Limestone rocks, too, are very often cracked in 
different directions, and, as the rains sink down 
through the limestone rocks, and as streams flow 
through these cracks, the water dissolves away the 
rock, forming in the course of a very long time 
these great caverns. You may often have noticed 
hanging down &om the roof of a railway arch or of 
a bridge, even in summer time, long white things 
which you may have mistaken for icicles. Not 
long ago, a man told me he always thought they 
were icicles, and wondered how they could remain 
there during the summer. These icicles, as the 
man thought them, are really stalactites^ like those 
which hang from the roof of a cavern — only, of 
course, very small ones. As the rain sinks through 
the joints of the stones or bricks, it dissolves the 
mortar, part of which is left behind in the stalactite 
as the water falls drop by drop. Much in this way 
the large and beautiful stalactites are formed in 
caverns. 

But all the dissolved limestone is not left behind 
in the stalactite. Much of it &lls in the water 
drops upon the floor beneath, and there the re- 
mainder is left to form a stalagmite floor, as the 
water is evaporated away. Often the pavement of 
stalagmite is several feet thick, which would require 
a very long time to form. Sometimes streams of 
water, fresh or salt, flowed for a time into or 
through the cave, carrying in and leaving there 
layers of earth and stones, to be again covered with 
more stalagmite wh^i the water ceased to flow in. 
This is the case with many of the caves in England. 

b2 
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On examining these different layers, which have 
become in most cases very firm and hard, they are 
found to contain the bones of different kinds of 
animals, some of which, perhaps, fell in through the 
cracks above; others, perhaps, washed in by the 
water ; but for the most part they were carried in 
there by man or other animals. 

On iJie top, or in the top layer, are generally 
found the remains of many animals like those living 
now, mingled with the works of man from the 
present time to that of the Ancient Britons. But 
in the different layers below the remains are the 
bones of extinct animals, such as the cave bear, 
hysena, tiger, rhinoceros, elej^ant, and of some 
formerly wild, as an ancient horse, fox, badger, 
various kinds of deer, like those which lived in 
the cold period, spoken of in a former lesson. 
With bones of animals which are imbedded in 
the stalagmite and other materials are foimd 
flint and bone instruments which were miade 
and used by men who lived in times long before 
the Ancient Britons, and who did not know the use 
of metals* These men sometimes lived in the 
caves, fed upon the animals of the time, and somie- 
times amused themselves by drawing figures, and 
not at all bad ones, of the animals upon their bones. 
I have seen the horns of a reindeer found in a cave 
in France, upon which is drawn a pretty good 
picture of a reindeer. In one part of Kent's Hole 
cavern, below the top stalagmite, is a lai^e patch of 
charred wood, where these very ancient men used 
to make their fires to cook their food, and perhaps, 
to frighten the wild beasts. 

The hysena, tiger, and bear used these caves as 
their dens when the men did not occupy thexa, and 
there they dragged the deer and other animals upon 
which they preyed, for the marks of their teeth are 
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to be seen upon their crunched bones, and the sides 
of the entrance are often polished by the rubbing 
against them of the skins of the animals as they 
went in and out. 

You may see large quantities of these cave 
remains in the British and Jermyn Street Museums 
in London, in the museums of the towns in the 
neighbourhood of the caves, and in the caves them- 
selves ; for portions of the layers are left to show the 
manner in which these animals were buried, 

H. T, 



EACES OF MEN. 



8ci-en-tif '-io (L. scio), relating to 

science 
re'-cent-ly (L. recens), newly, 

lately 
eon-fir-ma'-tion, (L. oon, firmus), 

c<mvincinff testimony 
cha-rac-ter-ist'-ic (Gr. character), 

that which Tnarks the character 
trans-for-ma'-tion (L. trans, 

forma), change <^ form or 

character 



phys'-i-cal (Gr. phnsis), relating 

to the body 
in-tel-lect'-u-al (L. inter, lectnm), 

relating to the mind, 
pro-gresfl'-ed (L. pro, greesus), 

advanced 
pro-lif -ic (L. proles, facio), fro- 

duciive 
sn-per-Bti'-tion (L. 6aper» sto), 

false religion 



The varieties of the human race are so numerous 
that it would require much space to give even a 
simple list of them ; but there are some races which 
possess differences so marked and distinct as to give 
the characteristics by which the whole are separated 
into certain divisions. In these the form of the skull, 
the colour of the skin, the character of the hair, &c., 
differ very widely, and attempts have been made by 
many scientific writers to prove that these varieties 
were created at different times. Even more recently 
it has been asserted by a naturalist of eminence that 
man was not created at all, but that he has gradually 
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developed, through long ages, from one of the lowest 
forms of life ; and that his varied powers and fsEkculties 
have been slowly acquired as he had need of them. 
We trust our young readers know and believe their 
Bibles too well to be led away by such sad specula- 
tions ; that they will remember the account of the 
creation of man given us in the first chapter of 
Genesis as the crowning marvel of Good's divine 
power, and the declaration of the Apostle Paul in 
confirmation, that He ' hath made of one blood all 
nations of men, for to dwell on all the face of the 
earth.' 

Firm in this belief, we will briefly notice some of 
the races which are most distinct in their peculi- 
arities, first stating that it is well agreed that there 
is nothing in the difiFerences that exist in stature, 
form of skull, features, colour of skin, &c., which 
would prevent us from concluding that all mankind 
have descended from a single pair, as related by 
Moses. Climate, food, habits of life, and other in- 
fluences are quite sufficient to produce varieties, and, 
if continued, to cause them to be perpetuated. "We 
have only to look around us, and we can see every 
day members of our own oval-headed white race 
whose skulls bear great resemblance tp many of the 
more debased and savage races; and amongst the 
coloured ones we can often note those who vary 
from tlieir type and approach in form the white 
race. This tendency to vary, from one cause or 
another, confirms the conclusion previously ex- 
pressed. 

Cuvier divided the human family into three races, 
Blumenbach into five ; but Dr. Prichard, whose re- 
searches are the most recent, classes them into seven. 

These are, Jirat^ ihe nations whose skulls and 
physical characters resemble Europeans, including 
many in Asia, and some in Afirica ; secondly, those 
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resembling the Calmucks, Mongok, and Chinese; 
thirdly^ the native Americans, including the Esqui- 
maux ; fov/rthly^ the Hottentots and Bushmen ; 
fifthly^ the Negroes ; &iosthly^ the Papuans, or woolly- 
haired and other tribes of Polynesia ; and seventhly, 
the Alfourous and Australians* 

The first, or white race, are pre-eminent for 
their physical powers, beauty of person, and in- 
tellectual superiority ; and it is amongst them that 
civilisation and the arts and sciences have made the 
most progress, and attained the highest perfection. 
But amongst them there are great differences. We 
have the fair-haired and ruddy Anglo-Saxons, the 
swarthy Spaniards and Italians, the sallow Turks, 
the finely-formed Circassians and Georgians, cele- 
brated for their personal beauty ; the dark Afghans ; 
the still darker Hindoos, and many others. 

In the second we have the Calmucks and Tartars, 
inhabiting the rugged countries and extensive plains 
of central Asia, who wander about with their enor- 
mous flocks of sheep, and droves of horses ; the 
inhabitants of Thibet, of which country we know so 
little ; and the numerous and industrious Chinese. 
The latter possess a high degree of civilisation, have 
attained great skill in the arts, were the inventors 
of the mariner's compass, and yet have not pro- 
gressed in either the arts or sd^ioes. We are, 
however, much indebted to them for their patient 
industry, especially in the production of tea and 
silk. 

The third race includes the Eed Indians of North 
America, a fine hardy race, most of them wandering 
about, and obtaining food by means of hunting wild 
animals, especially deer and bison. With them also 
are the Esquimaux, a race short in stature, as though 
stunted by the cold and inhospitable climate of their 
country, which borders on the arctic regions. They 
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live entirely upon animal food, clothe themselves in 
the skins of animals, use dogs to draw their sledges, 
and build themselves substantial houses of frozen 
snow, in which they pass their long arctic winter. 

In the fourth race are the Hottentots of South 
Africa, a repulsive people, with olive-brown com- 
plexions, wide nostrils, and thick lips, possessing a 
low intelligence, which, however, \mder kind teach- 
ing, is capable of improvement, but who, in their 
native condition, live more like animals than human 
beings, gorging themselves with food when it is 
plentiful until they can scarcely move, and wearing 
no garments but a strip of cloth round the loins. 
With them too, and inhabiting the same country, 
are the Bushmen and Earthmen, beings the very 
lowest in the scale, living like wild animals in 
thickets, and holes in the earth, their highest 
thoughts being only how to supply their appetites. 

The fifth is the numerous and oppressed nation of 
the Negroes. Their well-known characteristics are 
their dark skin, approaching black; short black, woolly 
hair ; high cheek-bones, projecting jaws, and thick, 
prominent lips. They are a patient, long-suffering 
people, accustomed to servitude, both &om their 
own chiefs, and from their white oppressors. They 
are a numerous and prolific race, inhabiting chiefly 
the northern and central parts of Africa. The 
Caflfres and Fingoes of Southern Africa vary a little 
in having not so dark a complexion, and less promi- 
nent jaws and lips, and are more fierce and warlike in 
their dispositions. 

The sixth race comprises people who diflfer greatly 
both in appearance and character. We have first the 
Papuans, inhabiting New G-uinea, of small stature, 
and sooty skins, and remarkable for their woolly, 
frizzled hair, resembling mops. And we have also a 
^ighter race, of olive or brown complexions and 
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straight hair. This includes the Malays, and the 
numerous tribes inhabiting the lovely islands of the 
South Seas. Many of these latter are finely formed, 
and possess a large amount of personal beauty, but 
in their natural condition are cruel and savage 
cannibals. Christianity has, however, through the 
exertions of the missionaries, wrought wonders in the 
transformation of many of these people ; and industry, 
morality, and religion have taken the place of idle- 
ness, licentiousness, and the most degrading super- 
stition. 

The seventh division includes the Alfourous of New 
Guinea and the natives of Australia. These, though 
greatly partaking of the character of the negro, 
especially in the colour of the skin, yet dififer from 
him in many important points. They stand very low 
in the scale for intelligence, having few traces of re- 
ligion or the worship of a Superior Being, and wear- 
ing little or no clothing, and are, moreover, cruel 
and degraded in their habits. They are not a pro- 
lific race, and are gradually diminishing in num- 
bers. 

Besides those enumerated, there are a great n^any 
intermediate races in all parts of the world, partak- 
ing partly of the characteristics of one, and partly 
of another; but, however widely these various 
peoples may di£fer from each other, we must agree 
with Dr. Prichard, *that the sentiments, feelings, 
sympathies, internal consciousness, and mind, and 
the habits of life and action thence resulting, are 
the real and essential characteristics of humanity,' 
and prove that man is the special work of God's 
hand, and not the development of the brute. 

W. J. S. 
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THE ABABS. 



ho6-tir-i-ty (L. hostis), enmity 

ter^-ri-tor-y (L. terra), Icmd, 
country^ domimon 

ac'-cu-rate-ly (L. ad, cnia), coT' 
rectly 

en-ter-pri'-sing (L. inter^ Fr. 
pris), undertaking hazard 

en-du'-rance (L. in, durus) pa- 
tience • 



de-vi'-sed (L. de, TisumX inven- 
ted, contrived 

a-dapf-ed (L. ad, 9,i^U>\ fitted 

hofl-pi-tal'-i-W (L. hospes), the 
practice of entertaining stran- 
gers or guests 

qual-i-fi-ca'-tion (L. qualis, facio), 
accomplishment, endowment 

docil'-i-ty (L. docilis), teachable- 
ness 



If we wanted any proof of the truth of the Bible, 
the Arabs afford us one which cannot be doubted. 
Of Ishmael, ihe founder of the race, it was foretold 
by Grod that He would make of him a great nation, 
and the character of this people as described in 
Divine words in Gen. xvi. 12, is very striking : ' And 
he will be a wild man ; his hand will be against every 
man, and every man's hand against him ; and he 
shall dwell in the presence of all his brethren.* No 
language could more clearly describe in few words 
the Arabs of the present day. They are hardy, un- 
tamed freebooters, living in hostility with all, defy- 
ing the most powerful nations, and never have been 
conquered. The Persians, the Grecians, the Bomans, 
the Tartars, and the Turks have in turn attacked 
them, but have never been able to overcome them, 
or to deprive them of their freedom, and they roam 
about their vast territory with no one to say them 
nay. 

Their mode of living, too, is described as accu- 
rately as their character in the verse above ; the 
Hfebrew word translated * dwell ' signifies to ' taber- 
nacle ' or dwell in tents, a practice which is followed 
by the greater number of the modem Arabs. 
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Their wealth consists in their horses, camels, and 
sheep, and they shift their tents from place to place 
according as the abundance or scarcity of pasturage 
renders removal necessary. 

A small number dwell in towns and engage in 
trade and commerce, in which they are very enter- 
prising. 

Their territory stretches from Aleppo to the 
Arabian Sea, and from the Persian Gulf to Egypt; 
and beyond this they have spread themselves over 
the entire northern part of Africa. 

The Arabs are known amongst themselves by the 
name of Bedouin, or, as spelt by some travellers, 
Bedaween, which is derived from the Arabic word 
* badw,' a desert, ' badwi ' being an inhabitant of the 
desert. 

Before the time of Mohammed there was no union 
of the various tribes, and their religion appeajs to 
have been the worship of the sun and moon, or other 
of the heavenly bodies ; but when he, in a.d. 640, 
declared himself the prophet of Grod, and devised a 
new religion, all the tribes accepted it, and, in obedi- 
ence to their prophet's command, made it one of the 
principles of their faith to compel all with whom 
they came in contact to become Mohammedans. 

The habits of the wandering Arabs of the present 
day being necessarily adapted to the nature of their 
country and mode of life, are of a very simple nature, 
and have scarcely suflfered any change from the days 
of Ishmael. They are noted, as of old, for their 
hospitality, horsemanship, expertness in the use of 
arms, and for their eloquence ; and these qualifica- 
tions are highly valued by them. 

The government of their tribes is patriarchal, the 
chief being called a sheik, possessing supreme 
power, ruling over their families and all their ser- 
vants and dependents. If the tribe is only a small 
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one, it will join with others under the leadership of 
a more powerful sheik, in order to defend their pro- 
perty against hostile neighbours. Though united as 
one people by the bond of religion, the various 
tribes are constantly at war with each other. Each 
Bedouin is therefore, as it were, a bom soldier, and 
becomes expert in the use of arms andin horsenianship 
from a child ; for these are necessary to his existence. 

The larger tribes possess great numbers of camels, 
part of which they use in war, part in transporting 
the goods of merchants, and part for sale. The 
smaller tribes keep sheep, and are less wealthy, while 
the lowest of the people attend to their rude agri- 
culture. 

High and low, they are all highway robbers, 
pillaging all unfortimate travellers who may fall 
into their hands. The protection of the pilgrims 
who annually visit the tomb of Mohammed at 
Mecca, is purchased by the Turkish Crovemment of 
the tribes through whose territory they pass, all the 
chief tribes claiming certain districts, within which 
they exercise supreme power. 

The tents of the Arabs are made of camel's hair, 
woven by the women into a coarse cloth of so dark a 
colour that at a distance they look black. The 
smaller tents have no division ; the larger ones, and 
especially those of the sheik, are divided into 
several compartments. No tables, or chairs, or even 
bedsteads are used, a piece of carpet or a straw mat 
being used for the former, while the bed is a mattress 
spread on the ground. Their dishes are usually 
made of wood or copper, their cooking vessels being 
also of copper, as well as their drinking cups, 
all these being carefully tinned. 

In cooking they build their fire on the ground 

and surround it with a few large stones, on which the 

T)ot is placed. Their com is ground by the women 

a small handmill of two flat stones, one of which 
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is turned about upon the other, and the flour is 
usually made into thin cakes, which are baked on 
an iron plate over the fire. 

Their water vessels are made of the skins of goats, 
and are very durable, but when new impart an un- 
pleasant flavour to the water. 

No knives, forks, or spoons are used at their meals, 
a large dish being placed in the midst of the family, 
and each person helps himself by conveying with 
his fingers a portion of food into his mouth. 

A modem Arab sheik presents to us in personal 
appearance a picture of what Abraham and Ishmael 
were in olden time, for the same manners and dress 
prevail now as then, the same out-door life and love 
of freedom ; even their expressions and mode of ad- 
dress are just such as are given us in the accounts of 
the patriarchs in the Bible. 

The Arab is passionately fond of his horses, which 
are the most celebrated in the world, and he will 
not part with any of his most celebrated breeds for 
any sum of money. They are brought up with his 
children, sleep in his tent with them, and perhaps 
are more cared for than they. The most noted 
breeds are remarkable for their swiftness, endurance, 
and docility. W. J. S. 



THE ASSYEIANS. 



mon'-u-ment (L. moneo), a tomb, 

a memorial 
re-cord'-ed (L. records), regUtered, 

enrolled 
sub'-se-quent (L. sub, sequor), 

follofoina in time or order 
pre-dict'-ed (L. pre, dictum),/or»- 

told 



in-scrip'-tion (L. in, scriptum), 

something written or engraved 
mi-rsM^ Ti-lous-ly (L. miror), in a 

miraculous manner 
suc-ces'-sive-ly (L. snccedo), one 

after another in order 
in-ter'-pret (L. interpres), to ex- 

plain 



On the east of Asia, rising in the Armenian Moun- 
tains, and flowing south into the Persian Ghilf, are 



62 USEFUL KirOWLEDGB READING BOOKS. 

two rivers, known for ages as the Euphrates and 
Tigris, the latter supposed to be the Hiddekel men- 
tioned in G-enesis. These rivers flow through a 
large plain enclosed by high mountains and the sea, 
and fiiuilly unite their waters before reaching the coast. 
To this plain is given the name of Mesopotamia, and 
in ancient times it comprised three great countries — 
Assyria at the north, the district usually called Meso- 
potamia on the west, and Babylonia on the south. 
Assyria was situated beyond the Tigris; it is an 
elevated district, and bounded on the north and east 
by chains of mountains. The soil was generally 
fhiitfal. Eabshakeh, the Assyrian general sent by 
Sennacherib against Hezekiah, described it as a land 
of com and wine, a land of bread and vineyards, a 
land of olive oil and honey. Its boundaries and 
extent differed at different periods. In early times 
it was probably a small district on the left bank of 
the upper Tigris, but it gradually extended to the 
mounteons. 

Assyria is supposed to have derived its name from 
Asshur, the second son of Shem. The prophet 
Micah calls it the land of Nimrod. We read in the 
early part of the Book of Genesis that * Nimrod was 
a mighty one in the earth,' and that he built Babel, 
and other large cities, and afterwards that he went 
out of that land into Assyria and built Nineveh and 
several other cities. These Assyrian cities are shown 
by history, and by monuments recently discovered in 
that country, to have been peopled from Babylonia. 
We afterwards read of Nineveh when Jonah, who is 
considered the earliest of the prophets, was sent on 
his mission. From this time it would seem that the 
inhabitants extended their dominion under several 
kings, whose names are not certainly known, but whose 
exploits in war are found to be -recorded upon monu- 
ments brought from that country, and now in the 
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British Museum ; subsequently to this, the history of 
the Assyrians is more or less connected with that of 
the Israelites, 

The first Assyrian monarch mentioned in Scripture 
is Pul, who invaded the kingdom of Israel, and his 
forhearance was purchased by a thousand talents of 
silver. He seems to have been a powerful monarch, 
and to havereceived tribute &om agood nimiber of the 
neighbouring nations. He was succeeded by Tiglath- 
Pilezer, who also invaded Israel, and received tribute 
from Ahaz, whom he helped against the Syrians and 
!Edomites. He stormed Damascus, the capital of 
Syria, and removed the people beyond the Eu- 
phrates. 

His successor was Shalmanezer, who advanced with 
an immense army against Samaria, the capital df the 
kingdom of Israel, and laid siege to it. For three 
years the city held out against him, and, according 
to some inscriptions, was at last taken by his succes- 
sor Sargon; the Bible simply says *the King of 
Assyria.' It seems to have been the policy of the 
Assyrians, when they conquered a country, to lead 
the inhabitants away captive, and colonise it with 
tribes from another district, thus greatly enlarging 
and strengthening their empire. The greater part of 
the ten tribes of Israel were carried away into cap- 
tivity, and the Assyrian monarch, after overrunning 
Egypt and Phenicia, laid siege to the famous sea- 
port of Tyre, and even seized upon the throne of 
Babylon. 

Sennacherib, who succeeded Shalmanezer, enlarged 
and beautified Nineveh, and made it his capital. The 
wars of this king were more extensive than those of 
his father. He passed through Syria, Phenicia, and 
Samaria, ravaging and overthrowing towns and 
villages, and penetrated into Judea. On Hezekiah 
agreeing to pay him tribute, he made an expedition 
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into Egypt, and on his return again sent up a large 
army against Jerusalem with a blasphemous mes- 
sage against Grod. Immediately afterwards his vast 
army was miraculously destroyed by the Grod whom 
he had blasphemed, and he himself fled to Nineveh, 
where he was murdered. 

Esarhaddon, his son, who succeeded him, was 
probably the most powerful of all the Assyrian 
monarchs. During the first year of his reign he 
was a great conqueror, and led his armies over all 
the neighbouring countries, and united the city of 
Babylon to his dominions. He conquered the 
country of Judah, and was at Babylon when Manas- 
seh was brought to him captive from Jerusalem. 
This king built a great number of palaces and grand 
buildings, and the kingdom of Assyria was, in his 
reign, at the height of its power and glory. He 
is the last Assyrian king mentioned in Scripture. 
Soon after this, the power of this mpnarchy began to 
decline, and the neighbouring nations of Media and 
Babylonia began to increase in importance, and 
about the year 625 b.g. the Modes laid siege to 
Nineveh, took it, and thus put an end to the As- 
syrian monarchy. This had been prophesied long 
before by the prophets Isaiah, Nahum, Zephaniah, 
and Ezekiel. Since then the country has successively 
belonged to the Grreeks, Bomans, Persians, Saracens, 
aud Turks. Several large cities are mentioned in 
Scripture as belonging to the Assyrians. Nineveh, 
the capital, was built on the Tigris, and in the time 
of Jonah is spoken of as ' an exceeding great city of 
three days' journey.' It was surrounded by a wall 
100 feet high, and wide enough for carriages to be 
driven abreast on it. Its population must have been 
very numerous, and the prophet Nahum speaks of its 
merchants as being more in number than the stars 
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of heaven. It was taken by the Medes, and for a 
long time its site was unknown, but during the last 
half-century, recent travellers, especially Layard, 
have discovered its remains, and treasures of an- 
tiquity, concealed for ages beneath mounds of earth, 
have been recovered, and much knowledge gained 
of the customs and religion of the inhabitants of this 
once famous place. 

Many of the sculptures, instruments of war, and , 
domestic articles, in a good state of preservation, are 
now in the British Museimi. 

Other cities mentioned in Scripture are Calah, 
Rehoboth, and £esen. The sites of many consider- 
able towns have been discovered by recent travellers, 
but the coimtry is now an immense waste, with 
the exception of a few spots where small towns 
have been built. 

The Assyrians were ruled by a despotic monarch. 
The king's will was law, and he often claimed 
Divine worship, as if he were a God. He was sur- 
rounded by great oflBcers, who were ever ready to 
execute his commands; and, like the King of 
Egypt, had about him soothsayers and magicians, 
who pretended to foretell future events, and inter- 
pret dreams. The religion of the Assyrians was an 
idolatry of the worst kind, and their religious 
worship mixed up with sin of every description. 
They worshipped the sun, moon, and stars, as well as 
idols, supposed to represent the heavenly host. Baal 
or Bel was their supreme god. The prophet 
Nahimi, who predicted the destruction of Nineveh 
and the overthrow of the empire, speaks of the 
prosperity and magnificence of the Assyrians while 
prophesying of their ultimate downfall. The 
country now forms part of Asiatic Turkey. 

v. B. F . J. W. 
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THE CHINESE. 



me-chan'-i-cal (Gp.mechan6),jwr- 

taining to maehineiy or hand 

labour 
op-por-tu'-ni-ty (L. ob, porto), 

fit time 
em-broid'-er-ed (Fr. en, broder), 

adorned with figure needlework 
rev'-er-en-ced (L. re, vereor), re- 



garded with reverence or great 

respect 
art'-i-san (L. an), a mechanic 
ob-lique' (L. ob, liquu), indirect, 

deviating from a right line 
oon'-i-cal (Gr. konos), having 

the form of a cone 
fas-ci-ua'-tion (L. fascino), unex- 

plainable injhunce 



The people of China are one of the most singular 
races of men. They possess a very large amount of 
civilization ; are clever, industrious, and ingenious in 
various mechanical arts, and keen in trading, while 
their books are some of the oldest in the world ; 
and yet with all this they are sunk in idolatry and 
superstition. They consider there is no people like 
themselves, with great contempt calling aU other 
people * outside barbarians ;' but for a long period, 
they would allow no foreigners to enter their land. 
Gradually these hindrances to our knowledge of the 
people have been broken down, and, though they 
have been compelled by war to admit foreign 
nations to trade with them in a fair and liberal 
manner, yet they still nourish hostility towards 
Europeans, and take every opportunity of showing 
it. China is more than fifteen times as large as 
England, Scotland, and Ireland put together, and 
the number of its people is greater in proportion 
than any other country in the world, and amounts 
to nearly 500,000,000. 

About 200 years before Christ, the Chinese built 
an immense wall along their northern border to keep 
out their warlike neighbours the Tartars, and for a 
long time it was of great service, but at last, about 
the time of our Charles I., a Tartar chief conquered 
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a great part of the country, and began to reign in 
1644 as emperor in Pekin, the qapital city. Since 
then, the royal family, and the principal civil and 
military officers, and most of their soldiers, have 
been Tartars; and though the two races live to- 
gether they do not like each other, and many 
attempts have been made by the Chinese to defeat 
the Tartars and have a ruler of their own nation. 
The Tartars are forbidden to engage in trade, so the 
merchants and shopkeepers are all Chinese. 

The emperor thinks himself superior to any one 
else in the world. He dresses in a yellow robe of 
silk embroidered with dragons, and no one else is 
allowed to wear the same colour ; everything be- 
longing to him is marked with a dragon. His will 
is law, and if he sends a written order anywhere, it 
is reverenced as much as himself. The various 
rulers and governors appointed by the king are 
called Mandarins, and they possess a great deal of 
power ; another class of men are the learned ones, 
called literati, and every year there are examina- 
tions in all the towns, where thousands of students 
are examined. They do not, however, learn useful 
knowledge, as the boys in England do, but only 
study the ancient writings of Confucius, their most 
celebrated author, and are examined to see how 
much they know of them. 

The country being very thickly populated, there 
is no large extent of ground set apart for pasturage, 
except on the hills, but every foot of ground is 
carefully cultivated for the production of rice, com, 
and other plants for food ; for their plantations of 
tea, and mulberry trees — on the leaves of which they 
feed their silk-worms : tea and silk being the chief 
articles of their commerce. The carpenters, black- 
smithB and other artisans, are very patient in 
their work, but do not show much energy. The 

F 2 
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Chinese are noted for their carved work in wood 
and ivory, and a man will often spend a very long 
time over an elaborate piece of carving. 

In appearance, the Chinese are not attractive, 
according to our tastes. Their complexion is 
brownish-yellow, and the hair and eyes are always 
black; their faces are broad and flat, their eyes 
small and oblique, and the nose flat. The men 
shave off the hair from the front of the head, and 
gather the rest together, plaiting it with silk or 
artificial hair into a long tail. The labouring 
classes generally wear dresses of blue cotton, and a 
cap of cloth or strips of bamboo ; or if they work 
in the fields, a conical cap of straw. The richer 
classes wear robes of silk in summer, beautifully 
embroidered, and of cloth in winter, bordered with 
fur. The women of all classes dress very modestly, 
their upper garment fitting closely round the neck, 
and their loose trousers reaching to the ankles. 
All the Chinese women of the better classes, and 
almost all who live in the towns, have their feet 
tightly bound up when they are infants, to make 
them small; this, of course, deforms them, and 
renders it very difficult for them to walk, but it is 
a fashionable custom ; and many other people besides 
the Chinese do things equally foolish from the same 
motive. The Tartar women do not follow this 
absurd practice, nor the women of the country who 
work out of doors. 

The Chinese are very fond of their children, and 
pet them very much when they are little ones, but 
boys are always thought more of than girls, as the 
latter are considered less serviceable when they 
grow up. In some parts the shocking practice of 
killing the female babes is very conmion. Boys 
are sent to school when about eight years old, and 
their sisters generally study with them until they 
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are twelve or fourteen. Their school hours are very 
long, and they have few games, like English chil- 
dren. They are early taught to worship their idols 
and practise heathenish rites ; but our missionaries 
are labouring hard to convey to them a knowledge 
of Christianity. The great difficulty in our inter- 
course with this people is, that they have two 
langus^es, one in which they converse, and another 
in which their books are written, and the latter 
contains about 4,000 different characters. 

The houses of the Chinese are either built en- 
tirely of wood, or with wooden frames, filled in with 
mud and stones, combined with straw. The windows 
look into a central court, but these windows are of 
lattice-work, which, like the rest of the wood, is 
gaily painted and varnished. The rooms have no 
fireplaces, but metal dishes of charcoal are used in 
winter to keep the feet warm. The floors are 
covered with matting, and straight-backed chairs 
and little tables are placed round the principal 
room, while gay paper lanterns hang from the ceil- 
ings. The ladies receive their female visitors in 
their bed-rooms. The latter contain large wooden 
bedsteads, with a bottom of sacking, and on this 
the inmates sleep ; in winter a thin mattress is added 
for warmth. They have no sheets or blankets, but 
coimterpanes of silk . or cotton, with cotton wool 
quilted in them ; and a small, hard pillow completes 
the bed furniture. 

Their mode of taking their meals differs widely 
firom ours. They have no table-cloth, nor do they 
use either knives or forks, or plates or dishes. Their 
food is brought in small basins, and out of these 
they eat it with two chopsticks — slender pieces of 
bamboo or ivory, about nine inches long, which they 
hold between their fingers. Their food consists of a 
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great variety of things, which sound strange to oiir 
ears. Pork is their &yourite meat, but in addition 
to poultry they eat fish, frogs, young dogs and cats, 
and other articles, while their luxuries are soup of 
swallows' nests, sea-slugs, sharks' fins, &c. Some- 
times the rich people drink wine with their meals, 
but the general beverage is weak tea, without either 
sugar or milk. In all the towns, tea shops are 
abundant ; and though there are shops where wine 
is sold, yet it is little used, and it is rare to see any- 
one drunk* One sad habit, however, we must not 
omit to mention, and that is opium-smoking. 
This habit possesses a strange fascination, and once 
commenced it is seldom abandoned until death 
closes the scene. 

Their worship of idols lias been mentioned, their 
ffods being: the * three precious Buddhas.' Of this 
lorriup tLy are very Lacious, and carry it with 
them wherever they go. Of late years the working 
classes among the Chinese have shown considerable 
enterprise, thousands of them having left their own 
country to find remunerative employment in Califor- 
nia, Australia, and other newly-colonised countries. 
Being industrious and intelligent, their services are 
much valued by employers, especially as, from their 
frugal habits, they work for lower wages, while 
they save more money, than the labouring classes 
from Europe. 

I. W, S, 
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EGYPT. 



na-tion-alM-ties (L, Jia.tvan)t peo- 
ple famted into nationa 

prim'-i-tiye (L. primus), ordinal, 
ancient 

con-spic^-u-ous (L. con, specio), 
eminent, tUetifi^msked, obvious 
to the eight 

in-con-tro-vert'-i-ble (L. in, con- 
tra, yerto), theBt cannot be ques' 
tioned, or changed 

as-tron'-o-my(Gr. aster, nomos), 
ike science which treats of the 
heavenly bodies 

ir-ri-ga'-tion (L. in, rigo), the act 
qf watering 



im-mor-tal'-i-ty (L. in, mors), ex- 
em^ionfrom death 

per'-ma-nent-ly (L. per, maneoX 

lastingly 
re-an'-i-mate ^L. re, anima), to 

restore to life 
ppob-a-bil'-i-ty (L. probe), likdi- 

hood 
snb-ter-ra'-ne-ons (L. snbter, 

terra), being under the surface 

of the ground 
in-un-da'-tion (L. in, unda), a 

fioodt a deluge 



As far as we can learn from ancient history, Egypt 
seems to have been one of the very first nations 
of the world to emerge from the state of primitive 
barbarism, and become conspicuous in learning, in 
arts, in arms, and the general attributes of a high 
state of civilization. 

The Pyramids are, perhaps, the most remarkable 
among the many exceedingly remarkable remains 
of Egyptian art, power, and magnificence. These 
structures afford incontrovertible evidence of the 
progress which, at a very eaxly period, must have 
been made by the Egyptians in the science of 
astronomy, for the four sides of the great pyramid 
are turned exactly to the four quarters of the world, 
and consequently show the true meridian of their 
site. When, and for what purpose the pyramids 
were erected has been a subject of dispute ever 
since the first dawn of history. Josephus, the great 
Jewish historian, suggests that they were erected by 
the Israelites during their bondage in Egypt: but 
the circumstance of the pyramids being built of 
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huge stones, whereas we are told in Scripture that 
the structures erected by the Israelites were of bricky 
conflicts seriously with the opinion of Josephus. It 
has also been suggested that the pyramids were 
originally erected as granaries for tiie com of the 
seven plenteous years foretold by the patriarch 
Joseph. The true origin of these stupendous 
edifices seems, however, to have been based upon 
the principle of belief among the Egyptians in re- 
gard to the immortality of the soul. It was a tenet 
of their religious faith that the soul would never 
permanently desert the body as long as that body 
continued to be preserved from decay, but, on the 
expiry of a thousand years, would return to reani- 
mate the mortal frame once more. This was the 
origin of the practice of embalming, whieh was 
practised to such an extent among the Egyptians 
and with such wonderful success that rmtTriTnieSj as 
the embalmed bodies are called, are to be found in 
perfect preservation in the antiquarian museums 
and elsewhere, in every country of the civilized 
world. Strange leather-like forms these mummies 
are, and certainly suggestive of the most solemn 
and awful reflections I There is much probability 
that at least one of the purposes of the pyra- 
mids was to form a receptacle for the mummies 
of the illustrious dead, and many hundreds of 
mummies have been found in their gloomy and 
ancient cells. It may safely be asserted that the 
least remote antiquity of the pyramids must he 
three thousand years, since Herodotus, the earliest 
profane historian, and who lived about two thousand 
three himdred years ago, found them to be, even 
in his day, of an antiquity to which his researches 
could not reach ; and Diodorus, who lived before 
the Christian Era, supposes the great pyramid to 
have been built a thousand years before his time. 
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By the testimony of ancient history 360,000 men 
were employed in the erection of the first pyramid, 
and a sum corresponding to nearly 500,0002. of our 
modem money was expended upon such edibles as 
^garlic, onions, and leeks for the workmen, a fact 
which gives us some insight into the seasonings 
which were in popular use among the Egyptians. 

The Labyrinth is also one among the most won- 
derful of the remains of ancient Eg3rpt. It contains 
3,000 chambers, 1,500 of which were subterraneous, 
4^d set apart either for the sepulture of the kings, 
or as abodes for the sacred crocodiles ; for not only 
did the Egyptians worship this dangerous and re- 
pulsive creatmre, but also a long list of animals such 
as the cat, the ox, and the vulture. They, moreover, 
had sacred leeks, and various other kinds of vege- 
tables. 

The lake Moeris, too, has always been accounted 
one of the most remarkable relics of the ancient 
world. It was constructed by an early Egyptian 
king called Moeris, in order to supply water for the 
irrigation of the soil when such could not be ob- 
tained by the overflowing of ,the Nile, upon the 
inundations of which river, as is well known, the 
fertility of Egypt principally depends. 

Education was confined to the priesthood, who 
instructed the youth in the principles of their 
religion, as also in geometry, arithmetic, reading, 
and writing. Another mode of writing, however— 
the * hieroglyphics,' or holy carving — was known 
only to the priests themselves The attempt to 
decipher these hieroglyphics — many of which are to 
this day found upon the obelisks and other monu- 
ments of the ancient Egyptians — has long occupied, 
with some striking results, the attention of the 
learned world. 

W. S. R. 
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THE PYRAMIDS. 



com-mune' (L. con, muniu), to 

hold intercourse with 
vagae'-ness (L. Yagor),f9M2^ite- 

nese 
Cam'-by-ses, a King of Persia 

who conquered Egypt 



Se-sos'-tris, a famous King of 

Egypt, ivho made great fortign 

conquests 
Mis'-raim, an ancient name for 

Egypt 
sym -pa-tfaioB (Gr. snn, 

feelings in unison with 



Oh, pomp and pride of littleness, 

On Misraim's ruined shore. 
What dreams of Time's dim morning come, 

In trouble, guilt, and gore, 
And glide in spectral awfulness, 

In long and shadowy file. 
Above the giant wreck of Thebes, 

Adown the stream of Nile I 

The mountain tombs o'er royal worms 

Their shadows fling afar 
Bevond me on the barren sand. 

Lit dim with moon and star. 
Till I become as part of them — 

Time, earth, and being seem, 
Not real and stem, but shadows 

In a daxk and silent dream. 

But this dream's every hour is worth 

A mortal year of waking ; 
I feel, amid the desert's hush. 

My soul its grooves forsaking 
To commune with the eternal stars. 

In grandeur, vagueness, awe : 
The stars that o'er these Pyramids 

Of old Sesostris saw. 
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Keen, cold, they gaze into my heart, 

Through where the clouds are riven, 
My naked soul lies spread before 

The million eyes of Heaven, 
Until I may forget I stand, 

Where erst Gambyses trod. 
And o'erlook the ghosts of heroes. 

Alone with Night and Grod. 

So, up that awful Pyramid, 

My spirit seems to climb, 
As on a Bethel ladder, 

From the memories of Time ; 
And scaling o'er the mummy. 

My daring hands unroll 
The eternal shades which hide from us. 

With Grod, the mununy's soul. 

Keen sympathies of being. 

Which were untouched before. 
Start into life within me. 

The ages bending o'er, 
To gaze on spectral awfiilness, 

In long and shadowy file. 
Sweep ghostly over Moeris' lake, 

And down the stream of Nile. 

W. S- R. 
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THE PERSIANS. 



M*then'-tie (Gr. anthentes), haih 

in0 autkorUv as true 
dM-cend'-Ant (L. de, scando), the 

offepring of an ancestor 
eoD-tem'-por-ar-j (L. con, tern- 

pus), a person living at the 

earns tims toith 
in-tel-leet'-u-al (L. intelligo), 

bdonging to the inteUeat 
ea-par'-i-son (Fr. capara9on), the 

covering qf a horse 
in'-col-cate (L. inenlco), to im- 
press by frequent teaching 



ae-eom'-plish-meiit (L. ad, oon, 

pleoX omamstU of mind or 

body 
in-dic^-a-tiYe (L. in, dioo), shorn- 

ing, pomting out 
com-ponnd'-ed (L. oon, pono)» 

made tm of 
mnl-ti-plr-ci-ty (L. mnltos, 

plico), greatness ofwwmber 
in*oom-pat'-i-ble (L. in, ooDf 

peto), inkiwimaiUKt 



Persia, or Iran, the Elam of Scripture, is one of the 
earliest nations which we find occupying any 
prominent place in the annals of the world. Its 
early history, or rather historical legends, are, as 
might have been expected, of that grand and vaguely 
romantic character which appeals so pleasingly to the 
imagination, but which proves so misty and uncer- 
tain when we attempt to glean the bare facts of 
authentic history from them. 

The first King of Persia is said to have been 
Gaiimieras, whom some Oriental scholars have identi- 
fied with the first man, or Adam — such is the distant 
origin claimed for Persian history. Some writers 
have, on the other hand, considered Gaiumeras a near 
descendant of Shem, the son of Noah. Be this as 
it may, it seems that he was at all events the earliest 
King of Persia. A worthy king he seems to have 
been too, for, finding himself placed amid the 
primitive barbarism of the world, he undertook the 
arduous task of civilizing mankind, whom he in- 
structed in useful arts. He subdued the Deeves, 
whom the poets describe as hideous monsters with 
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claws and tails, but who were probably the barba- 
rous inhabitants of the northern regions. By cer- 
tain of the Oriental writers this early champion of 
civilization is reckoned as a contemporary of the 
prophet Edris, or Enoch, while others have supposed 
him to be the Chedorlaomer who is mentioned in 
Genesis in connection with the patriarch Abraham. 

The successor of Caiumeras introduced the art of 
working metals, somewhere about nine hundred 
years before Christ. This king, Husheng, is also 
believed to have been the inventor of the saw and 
the axe, as also the first person who discovered that 
sparks could be struck from flint, a hint which it is 
supposed gave origin to Fire Worship, one of the 
most strange phases of idolatry which has ever been 
adopted by man in the innate yearnings of his soul 
after deity, and in that soul's mysterious conceptions 
of an existence beyond the grave. In this or some 
other extremely remote period, the Ghebers, or Fire 
Worshippers, took their origin, and even in the re- 
ligious and intellectual light of this nineteenth cen- 
tury there are Fire Worshippers in Persia, and 
there are sacred fires smoking upon the huge rock 
altars of the land, which perhaps have never been, 
even once permitted to expire during the lapse of 
thousands of years. 

Zahmarus, the successor of Husheng, is believed 
to have been the inventor of armour and of the 
military caparisons of horses. Nor did he, amid the 
triumphs of war, overlook the great but bloodless 
victories of peace and progress ; for no less an ac- 
complishment than the art of expressing language 
by vrritmg is set down to his inventive genius. 
Even about this distant period, the manufacture of 
cotton, silk, and linen seems to have occupied the 
Persian looms. The stupendous ancient city of 
Persepolis seems to have been, if not founded, at 
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least vastly extended at this time, and some of the 
more advanced rules of social order seem to have 
been acted upon — all indicative of the progressive 
energies of a great and enterprising people. The 
population became divided into four distinct 
classes: men of learning — which class included 
the priesthood— soldiers, husbandmen, and artisans. 
The use of the solar year was also introduced 
Some have supposed that the religion of Enoch 
continued for long the religion of Persia ; but the 
truth seems to be that fire from at first being 
regarded as only the visible semblance of the 
invisible God of Enoch, had, in course of time, 
come to be regarded as perhaps almost Grod himself. 
The celebrated Zeratusht, or Zoroaster, seems not to 
have founded, but simply to have changed or re- 
formed, a religion which he found compounded of 
Sabseism and Fire Worship. He abolished certain 
superstitions and introduced others with new cere- 
monies and forms of prajer. To him, perhaps, 
may be ascribed the system of One First Princi- 
ple with two secondary, Ormayd and Aherimas, 
Good and Evil, as also a multiplicity of inferior 
spirits. But the worship of one invisible and 
mighty Creator under the visible symbol of fire, 
and the doctrine of rewards and punishments in a 
future state, the deformity of vice and the excellence 
of virtue, which he inculcated, were acknowledged 
in Iran long before the age of his mission. Zoro- 
aster lived about five hundred years before the Chris- 
tian Era. He announced himself a prophet ; endea- 
voured to prove his Divine nussion by miracles, and 
exhibited his Zend, or Zendavesta, the Persian Bible, 
written in letters of gold upon twelve thousand skins 
of parchment, which, when the then Persian king, 
Darius Hystaspes, embraced the doctrines therein 
set forth, was, with religious care, deposited by him 
n the castle of Persepolis. 
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To record even a brief outline of the military con- 
quests of the Persian arms, and of the enactments of 
the Persian kings and legislators, would be quite 
incompatible with the purpose and limits of a mere 
sketch like the present. Under Darius and other 
conquering kings, Persia rose to occupy a most pro- 
minent place among the aggressive military powers 
of the ancient world, sustaining few reverses, except 
at the irresistible hands of Alexander the Grreat and 
the heroic armies of Greece, As illustrative of how 
the original Persian territories were extended by 
conquest, we may quote the following legend, which 
in its wild extravagance yet bears a certain weighty 
significance. A certain Persian king, said to be a 
contemporaiy with the prophet Moses, agreed in 
treaty of peace with the King of Asiatic Tartary 
that the limits of the new territories to be added to 
the Persian Empire were to be determined by a 
bow-shot. Accordingly, a certain archer of the 
Persian army climbed to the summit of a hill in 
Tabariston and discharged an arrow with such force 
that it reached the banks of the river Oxus, a dis- 
tance of over five hundred miles ! 

About the middle of the seventh century the Per- 
sians were called upon to oflfer a patriotic resist- 
ance to an invasion by the followers of Mohammed, 
who offered the two alternatives of death by the 
sword or conversion to the faith of the Koran. The 
Fire Worshippers oflfered a brave but ineffectual re- 
sistance — the Koran triumphed over the Zend- 
avesta, although in ancient Iran the Ghebers yet 
worship with pious devotion, and the inextinguish- 
able fires of their faith yet burn upon the rocks of 
their native land. 

W. S. E, 



80 USEFUL KNOWLEDGE BEADING BOOKS. 



THE GHEBEE'S GRAVE. 



m7flll^-ic(Gr. musterion), obaeure, 
secret 

baU'-fiil (S. beal), eorrou^vl^ de- 
structive 

de-Toni'-ed (L. de, yoro), eaten 
up ravenously, consumed 



pol-lntd' (L. polluo), to d^t to 

taint f to corrupt 
in-fect' (L. in, factum), to taint 

with disease 
mas'-sa-cre (L. massa), slaughter 
con'-quer-ing (L. con, qmno), 

overcoming, subduing 



No dismal Tower of Silence * 

Shall have me rotting there ; 
m write in Moslem life streams 

The valour of despair: 
Ere o'er yon stem and holy rock 

The rising sim has rode, 
m leap into the fiery arms, 

E'en of the Gheber's God. 

Ere Zoroaster had been bom. 

From that rock flames arose, 
And now that fire, in God-like ire, 

Glares down on Iran's woes ; 
Chedorlaomer's eye beheld 

Its broad and mystic glow, 
O'er Elam shine with flsish divine. 

Thousands of years ago. 

From the distant height it shone to him * 

Who led the wandering bands, 
By day and night, with cloud and light, . 

Across the Arabian sands : 

> The dead are conveyed to a place called in the Fenian UBgBB& 
7%e Tower of Silence, where the corpses are devonred by bizds of 
prey, that the putrid remains may not pollute the earth or infect ui0 
wax, 

•Moseih 
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It shone that night with baleful glare 

When satraps thronged the hall, 
And the exiled Hebrew prophet ^ read 

The writing on the wall. 

And shall its lustre now be dimmed 

By the Camel-Driver's horde ? — 
Darius, yield thy conquering blade, 

O Cyrus, lend thy sword : 
Arise, ghosts of Marathon, 

A worse than Greek is here ; 
Wake, spirits of the mighty dead. 

And grasp the Persian spear I 

The Mecca Camel-Driver's moon * 
Waves in the plain below. 

Oh, gods, they come, cymbal and drum- 
Dash, Iran, on thy foe 1 — 

The spirit-ranks of Persia's dead 
Have left their glorious clay. 

And all the brave, firom o'er the grave. 
Shall aid your blades to-day t 



The weapons dripped with massacre. 

And fast the Ghebers fell. 
While o'er them, from the frowning rock. 

The fire raged fierce as hell. 
Despair — ^Despair 1 Hope lights no more 

The battle-crimsoned sod ; 
Bleeding and faint, the Gheber chief 

Draws near the fire of God. 

> Daniel. 

' The crescent* moon was the insignia in the Mohammedan 
standard. 

T. jL a 
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Into the flames he hurled his sword 

And mantle dyed in gore ; 
That arm of might, in Iran's fight. 

Could wield uie sword no more. 
He on the furnace-altar leapt — 

Clouds, smoke became his grave ; 
And so for God and Iran died 

The bravest of the brave I 



W. S. K. 



THE GREEKS. 



en-vel'-op-ed (Fr. envelopper), 
enwrappedi covered 

hn-pen'-e-tia-ble (L. in, penetro), 
that cannot be pierced 

le'-gen-dar-y (L. l©go),/flft«fot« 

ven -e-rate (L. veneror), to regard 
with respect mixed with awe 

myth'-i-cal (Gr.muthoB)^^^^^ 

in-vin'-ci-ble (L. in, rinco), un- 
conquerable 

ar-chi-tect'-nre (Ghr. aiche, tecton), 
the science or art of building 

en'-ter-^rise (L. inter, Fr. pris), 
an undertaking ofhazarS 



con-for-ma'-tion (L. con, forma), 
shape^ structure 

in-sti-tu'-tions (L. in, statuo), 
laws 

oon-sor-i-da-ted (L. con, solidus], 
fonned into a state of compact- 
ness 

con-cen'-tra-ted (L. con, centrmn], 
driven into a common centre, 
brought into a narrow compass 

pol'-em-arch (Gr. polemos, arche), 
a ruler of the war 

(liB*so-lii'-tion (L. dis, soIto), t^ 
act of melting or breaking up 



The early history of the Greek nation is purely my- 
thical, and it is not easy in wading through their 
records to assure yourself when you have reached 
solid ground. Even down to the Trojan war, and 
possibly far beyond it, the poetical legend and the 
prosaic fact hinge one upon the other. It will, how- 
ever, occupy too much of our time to dwell upon 
these matters, and be more to our purpose to 
take up the thread of Grecian history from the 
time of the planting of fresh colonies in Africa, 
on the coasts of Sicily, and on the southern 
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part of the Italian frontier. The Greeks, so far as 
we know, were the pioiVBers of mankind in the great 
work of colonisation, and this disposition to colonise 
is a most distinguishing characteristic of a people. 
It is an evidence of faith, fearlessness, vigour, and 
enterprise ; and surely that nation which first showed 
these mighty gifts to other branches of the human 
family deserved well of their race. 

The early history of Greece centres itself about 
two of her States, Athens and Sparta, and the chap- 
let of glory hung for many years at equal distance 
above the head of each of these communities. The 
physical contour of the land seemed to necessitate 
the formation of a multitude of States, and human 
nature would insist that in the course of events one 
or more of these should over-ride the others. The 
Spartans, having conquered Laconia, kept their as- 
cendency over their subjects, though seriously out- 
numbered by them, through their superior energy 
and stem habits of life. They lived subject to 
wise laws and sound institutions, which were re- 
vived for them by their sage, Lycurgus. They 
were ruled by two kings, who held between them the 
power of the priesthood and the command of the 
army ; but the real government of the State was in 
the hands of the Senate and Assembly. A certain 
section of trade and manufacture was carried on by the 
Lacedaemonian Perioecians, who, though belonging 
to the conquered race, retained a share of their 
freedom; the rest of the original inhabitants were 
reduced to slavery, and called Helots. 

To Athens, however, belongs the larger share 
of glory, as the history of the nation runs on. Wise 
laws, consolidated political strength, honoured 
Councils, ihe concentrated powers of the Areo- 
pagus, or Court of Mars' Hill, before which the 
great Apostle of the Gentiles pleaded the cause of 

o 2 * 
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Christ — all these she had. But Athens, like many 
another State, won her fairest laurels in fierce fight 
And so long as history lasts, the victory on the plains 
of Marathon will be told and retold with ever-increas- 
ing interest. A few words must suffice for it here. 
A mighty Eastern king, Darius Hystaspes by name, 
invaded Scythia, but its wandering tribes kept out 
of his reach, and he was obliged to hasten Imck to 
the Danube for food. The Scythians, eager to cut 
off his retreat, urged the Asiatic Greeks to break up 
the bridge of boats by which he came, and recover 
their freedom. Miltiades, the then tyrant of the 
Chersonese, who had been assisting Darius against 
the Scythians, but now deserted his cause, had, it is 
said, urged the adoption of this plan, but it found 
few advocates. Darius crossed over in safety, but 
he did not forget the daring coimsel, nor the daring 
counsellor who ventured to urge the destruction of 
the bridge. Some years were spent in nurturing and 
maturing a revenge which should place not only the 
colonists of Chersonesus, but Athens herself at his 
feet. So, with a mighty force, some 2,360 years 
ago, the Persians, 100,000 strong, landed upon the 
plains of Marathon to subjugate the rising Queen of 
Grecian States. Against this host Athens could 
only bring 9,000 men. Good, true, well-armed, 
well-disciplined, indeed, but the odds against 
them were fearfully great. At the last moment 
1,000 Plateaus appeared before the Athenian 
camp, and asked to share with their sister State the 
issue of the coming fight. This, however, left the 
terms of meeting hard for the side of the Greeks, 
since even now the difference stood ten to one 
against them. Moreover, the Persians were men of 
war from their youth. They had the prestige of a 
hundred successful battles to bear them on. The 
Median, Lydian, Babylonian, and Egyptian empires 
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had all fallen before the shock of these renowned 
warriors. Greek cities also, many of them as popu- 
lous and powerful as Athens itself, had been taught 
by a bitter lesson how vain it was to offer resist- 
ance to these invincible foes. Greek and Persian 
had met before, but the battle was always for the 
Persian. How, then, should Athens look steadily at 
the dark mass of conquering foes which were drawn 
up on her sacred soil, or measure herself against a 
foeman gifted with ten times her strength ? Happily 
for Greece, happily for the world, happily for free- 
dom, the brave polemarch, Gallimachus, at the 
urgent entreaty of Miltiades, gave his casting vote 
to fight; of the ten generals five were for battle, 
five for negotiation or delay; but their com- 
tnander-in-chief, like a brave and wise man, com- 
mitted them to the result of placing Athens the 
foremost among the cities of Greece, and among 
the cities of the world, or of losing everything 
dear to them as men, and sacred to them as a nation, 
on this field. All through a long September day 
the tide of battle rolled. Gallimachus had the right 
wing of the Athenian army, the Plateaus formed the 
left; Themistocles and Aristides commanded the 
centre. Dashing forwards at the double the Athe- 
nians charged right on the Persian forces before 
they had time to form line. Their old military 
formation, the phalanx, enabled them to maintain 
an unbroken front to the enemy who manfully 
opposed them, without a chance of breaking 
through. The Athenian centre was thrown into 
confusion and hurled back, but Miltiades closed 
his wing upon the advancing Persians, whose line 
gave way, and never again could they reunite their 
strength. The rays of the setting sun gleamed full 
athwart their faces, adding to the discomfiture and 
confusion of the sc^ne, and, as he sank below the 



86 USEFUL KNOWLEDGE READING BOOKS. 

horizon, the glory of the Persian arms had passed 
away for ever ; for never since has the Eastern soldier 
met his European adversary upon equal terms, where 
the issue hiEis been for a moment doubtful. 

The Persians were driven from the field, and made 
for their ships ; the Greeks following them down to 
the water's edge. 'Bring fire! bring fixe!' was 
their cry as they strove to lay hold of the galleys 
and detain them till the work of destruction was 
completed. But desperation gave strength to the 
retreating host-, and the chase to the water-side 
proved more disastrous to the Grreeks than the hard 
knocks on the field. Now fell the brave war-ruler 
Gallimachus, the general Stesilaus, and niany other 
Athenians of note, but the day was won; 6,400 
Persians lay lifeless upon the ground, and the 
might of King Darius was broken for ever. Ten 
years afterwards the galleys of Xerxes, the successor 
of Darius, once more danced upon the waves of a 
Grecian sea, but at Salamis a still more signal victory 
awaited the Athenian navy than that which her 
army had won on the plains of Marathon; and 
Athens, after shaking herself free of an enemy many 
times her superior in strength, was left to forge out 
her destiny, and rise to her pre-eminence as the fore- 
most State of Greece. It would be ungenerous to 
pass by without a word the memorable deeds of 
Sparta wrought in this interval. In the same year 
as the battle of Salamis, a small force of 300 Greek 
patriots under Leonidas, the Spartan king, held the 
pass of Thermopylae against many thousands of the 
Persian foe. Long and bloody was the struggle, 
till a traitor, whose name must be for ever a byword 
and reproach, guided a detachment of the enemy by 
a mountain path to the rear of the Spartan troops. 
Leonidas, seeing that all was lost,^ dismissed nearly 
4,000 of the Grecian allies who had joined him 
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against the Persians, and with his 300 fellow- 
citizens and 700 brave Thespians, who would Bot 
l^ve the handful to perish alone, foi:^ht till every 
man was slain, and the laws of the State, which 
forbade retreat, had been manfully vindicated. 

The history of Greece now enters upon a new 
phase, which it is impossible here to follow. Mutual 
jealousies between Athens and Sparta hindered and 
restrained the power of each. Athens gradually rose 
to the position which was hers naturally, and de- 
veloped that wonderful intellectual energy which, 
no less than her military prowess, makes her the 
wonder of earth. A literature such as no other 
people has ever approached in pathos and sublimity , 
sculpture which to-day forms the unassailed models 
of all that is graceful, truthful, and chaste ; archi- 
tecture which all the world has copied — ^but only 
copied, and which will never be surpassed — ^phi- 
losophy, rhetoric, science, statesmanship ; Socrates, 
Pericles, Demosthenes, Sophocles, Phidias, a crowd of 
illustrious names — ^all these were hers; nor was 
Athens sole mistress of the universe of letters and 
thought. Other States of Q-reece furnished their 
quota to fill up the measure, of the national glory. 
Thebes, Corinth, Achsea, scarcely came behind her 
in intellectual wealth and mental dowry, and every 
State, almost every town in the land, had her wise 
and valorous citizens. Greece, from the time of 
her Persian victories, was the home of the beautiful, 
the artistic, the noble, the true; but, like other 
great nations, her hour of decline came. Alexander 
the Great extended her influence over the East ; the 
greater part of Asia west of the Indus belonged to 
his sovereignty, but at his death Greece became 
rather the Muse of other nations than the mistress 
of her own destinies. Another great power was 
rising in the midst of the earth, destined to have a 
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still more mighty sway ; and from the conqnest of 
Macedonia by the Bomans in b.c. 197, the histoiy 
of Greece is merged in that of her more powerful 
riral for fEime. She was overrun by the Groths a.d. 
267, and again a.d. 398 under Alaric; and, after being 
occupied by the Crusaders and Venetians, at length 
fell into the power of the Turks on the conquest of 
Constantinople. Of her afber-history there is much 
to tell, but it is the history of her dissolution. 
G-enerous minds and warm hearts — ^not less than 
political sagacity and wise counsel — ^have essayed in 
recent times to raise her from her degradation and 
make her once more a power in the world. Over 
this fair land humanity has written the word Icha- 
bod, and the glory is departed, apparently never 
more to return. 

W.P. 



GEEECE. 



ec'-sta-sy (Gr. ek, stasis), exeet- 

sivejoy, rapture 
her-oMc (Gt. heros), pertaining 

to a hero 
Tis'-ion (L. visum), a phantom 
e-ter'-ni-tj (L. setemns), duration 

without end 



ab-sorV (L. ab, sorbeo), to suei 

up 
zen'-itih (At.), the point overhead 

oppoeUe the nadir 
na'-<fir (Ar.), the point wi t^ 

lower hemisphere opposite the 

zenith 



Hail, lingering rays of glory's sun. 

With weird and awful beam. 
Land of the sculptor's ecstasy. 

Land of the poet's dream ! 
What heart that ever throbbed in man. 

For the beautiful and free. 
Unmoved can turn, heroic land, 

His yearning soul to thee I 
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What visions of jbhe mighty past 

Stalk round us at thy name, 
With the rustle of the myrtle leaves, 

And the'trumpet peal of fame, 
And the calm and lofty foreheads 

Of heaven-gifted men, 
And the laurel branch upon the sword, 

The bay upon the pen I 

So, we tear thy rivers murmur. 

In the dreamings of the brain. 
As never streams on all the earth 

Shall murmur e'er again ; 
For the ripple of Hissus gleams. 

And flashes into rhyme, 
And shall do till Eternity 

Absorb the stream of Time ! 

Oh, hadst thou, like Leonidas, 

With gore upon thy glaive, 
Set at thy high midday like him — 

Gone deathless to the grave ; 
But, Crreece, high name of rapture. 

Let us think, but never tell. 
How thy star, firom glory's zenith. 

To the deadly nadir fell ! 

We're proud of thee, we weep for thee , 

Thou art the rose's bloom. 
That glows in mournful majesty 

On ancient Europe's tomb. 
Hail, lingering rays of glory's sun. 

With weird and awful beam. 
Land of the sculptor's ecstasy. 

Land of the poet's dream I 

W. S. R. 
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HOME.— Lbsson I. 



my-thol'-o-gy (Gr. muthos), a 



an-tiq'-ui-ty (L. antiqwis), 0ld 
times 

' >|y (G 

system o/jables 
mi-rac'-u-lous-ly (L. miior), in a 

supernatural manner 
sanc-tu-ar-y (L. sanctiui), an 

asylum^ a shelter, a holy place 
mal-e-fact'-or (L. maltiB, factum), 

a criminal, an offender 
pre-con-cert'-ed (L. pne, con, 

certo), previously concerted or 

stttled 



trans-acf-ed (L. trans, actom), 

dons 
ma-jor^-i-ty (L. major), the greater 

number 
lu'-cra-tiTe (L. lacnim), gainful^ 

profitable 
pnv'-i-l^e (L. privns, lex), a 

peculiar right or advantage 
Bub'-ter-ftige (L. snbter, fugio), 

an ariifies, an evasion 
pa-tri'-cian (Gr. pater), noUe, 

senatorial 



Like that of the other nations of antiquity, the early 
history of Eome defies the research of the student 
who attempts to separate a wild and poetical myth- 
ology from history proper. The city of Some is 
recorded to have been founded by twin brothers, 
Bomulus and Remus, who, in their youth, had been 
exposed on the banks of the river Tiber and miracu- 
lously suckled by a she-wolf. The foundation of the 
city took place in the year 748 before Christ. The 
original houses were mere huts, and even the so-called 
palace of Bomulus himself was built of reeds and 
thatched with straw. The free and daring eharacter 
of the earlier inhabitants attracted to infant Rome 
the wild and restless spirits who could ill support 
the restraints of more civilised life, in the older and 
more firmly-established nations around. In this 
way early Rome was taken advantage of as a 
sanctuary for malefactors, outlaws, freebooters^ run- 
away slaves, and other culprits of a fainter or a darker 
dye, and thus the population of the new city was 
materially increased. 
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In the popular choice of a king the election fell 
upon Bomulus, the founder of the city. By the 
citizens he was accordingly acknowledged as chief 
of their religion, sovereign magistrate of Borne, and 
general of the army. Besides a guard to attend 
his person, he was preceded wherever he went by 
twelve men armed with axes tied up in a bundle of 
rods, or fasces^ the axes to symbolise the execu- 
tive power of the law, and the rods to signify the 
strength which lies in unity. The entire power 
of the king, however, consisted in convening the 
Senate, assembling the people, leading the army, 
and appointing the quceatorSj or treasurers of the 
public money. The Senate was composed of one 
hundred of the principal citizens of Bome, who acted 
as counsellors to the king. All the principal busi- 

tess of the State was transacted in the Senate, the 
ing himself presiding, although every question was 
determined by a majority of voices. 

In course of time two distinct classes were found 
fo have originated in Bome, the patricians and the 
plebeians. The patricians, or nobility, were the de- 
scendants of the earlier senators, and held all the 
more lucrative and important offices, religious and 
political as well as civil and military. The ple- 
beians were the common people, who could point 
to no illustrious ancestry. They had the privilege 
of objecting to, or of' sanctioning those laws 
which were passed by the king and Senate. By 
their votes all matters relating to peace or war, 
the election of magistrates, and even the choosing of 
a king, were determined. By them all enterprises 
against the enemy were proposed, the Senate pos- 
sessing only a negative voice. Each plebeian had 
the right to elect from the patrician order a protec- 
tor to assist him with his life and fortune, plead for 
him before the judge, and attend to his interests 
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generally. On the other hand, the client attached 
himself to the interests of his patron; he assisted 
him, if poor, in raising marriage portions for his 
daughters, and in paying his debts, or his ransom if 
he were taken prisoner* The client was also boimd to 
serve his patron in war, and to support him with his 
vote when candidate for any office. He was, moreover, 
excused from giving evidence in a court of justice if 
that evidence were likely to conflict with the interests 
of his patron* 

From what has been already said as to the origin 
of the populace of ancient Bome, it will readily be 
seen that the number of the male population must 
have greatly preponderated over that of the female. 
To obviate tUs difficulty a subterfuge was resorted 
to by Bomulus and the Senate. A feast was pro- 
claimed in honour of Neptune, and the Sabines, a 
warlike neighbouring tribe, came, as had been ex- 
pected, bringing with them their wives and daughters 
to witness the games which followed the feast. At 
a preconcerted signal the men of Bome drew their 
swords and rushed in upon the unsuspecting Sabines, 
and carried each off by force the youngest and most 
beautiful woman he could lay hold upon. The 
women protested bitterly and with tears, but before 
very long they became attached to their captors, as 
the husbands of their choice, and refused to return 
to their own kindred, the Sabines. Such was the 
origin of that nation which future centuries developed 
into mighty Bome, the conqueror and the mistress of 
the world. 

W. S. B. 
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BOMB.— Lesson IL 



dl-Iate' (L. di, latus), to exUnd, 

tospriadaut 
Tet^-Stt-tile (L. Teisnm), change' 

abUf variable 
al-tej-na'-tion (L. alter), 8uece$' 

tion by turns, change 
in-sig-mf •i-cance (L. in, signum), 

unifnmortance^ want of effect 
in-dom-it-a-ble (L. in, domo), 

untamable 
an-Di'-hi-la-ted (L. ad, nihil), 

deetroyed, reduced to nothing 



ai<-bi-tra-tar (L. arbitar), a Judge 
in-Tin'-ei-ble (L. in, Tinco), tm- 

conquerabU 
rec-og-ni'-tion (L. re, con, no80o% 

acknowledgmentf formal avowal 
he-red'-i-tar-y (L. httres), der 

eoemding ig inherence 
de-cem'-Yi-iate (L. decern, yiri), 

government by ten men 
an-tag'-o-nist-ie {Ott. anti, agon), 

contending against 



Several years ago I remember to have read in the 
morning papers a notice that the workmen employed 
in clearing away some houses in the city of London 
had come upon a very beautiful and perfect speci- 
men of a Boman tesselated pavement, and the 
account went on to say that the contractors who 
had undertaken this work of removal had very 
generously arranged that the public should be ad- 
mitted to inspect this rare piece of mosaic which had 
lain buried for so many centuries. 

This long-buried treasure seems to connect the 
London of the nineteenth century with that London 
which lies beneath flag-stones, and soil, and gravel, 
over which the Bomans lorded it, and ruled in all 
the pride of high and conquering power. The 
mind wanders baick to that age when the foreign 
occupier dwelt in his stately villa upon the margin 
of the stream from which ' The Wallbrook ^ is said 
to take its name, and we can easily imagine this 
ancient city of ours as the arena where keen and 
versatile men of commerce won their wealth, and 
where dignified, proud, and stately matrons graced 
the civic feasts which were hospitably given long 
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before the elements which go to make an English- 
man had been evolved from the great womb of the 
races. But we most not stop even here. Farther and 
fiurther back into the past we should most assuredly 
travel^ and not rest till we recalled to ourselves some 
of the characteristics of that great nation which, 
springing from a little town upon the Tiber, gradu- 
ally spr^kd itself out till it reached and conquered 
every part of the then known world. There is scarce 
another people whose history is so important or so 
eventful as the history of this race. There probably 
never will be a people upon the face of this earth 
whose history can possibly be more instructive. Every 
nation and tongue, every community, every form of 
government, every judicial, military, and political 
constitution which may hereafter be formed will 
have something to learn of the Bomans. For their 
record is, humanly speaking, the greatest record the 
world has to show, and is marked by every alternation 
between the extremes of most absolute and universal 
power, and most abject and passionless insignificance. 
It would be hopeless to attempt anything like a 
connected history of this nation within the limits of 
this lesson ; it is almost hopeless to try to show any 
of the main features of the Boman character. I shall 
be satisfied to give a brief and fragmentary notice 
of some of their deeds, of some instances of their 
indomitable valour and perseverance, and leave it to 
my rea4era to gather this history for themselves, just 
adding this remark : That no person — man, woman, 
boy, girl — ^must ever lay claim to the title of ' edu- 
cated' unless some share of this knowledge has been 
acquired by them. 

The Bomans were a mighty nation : they retained 
Oipir great influence and power through many 
chequered ages of success and defeat, and they be- 
came the great arbitrators of mankind, through the 
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possession of sevend great national instincts — 
invincible courage, stem morality, and a thorough 
recognition of t^e necessities and advantages of laws. 
Other nations may have been as brave, some nations 
too may have shared that spirit of inflexible morality 
which marked the Bomans of the better and nobler 
age, but these people, before and above others, had 
the wisdom to firame laws, and the moral force to 
obey those laws which they laid down. 

It 18 aaid of the immortal ones who fell at Ther- 
mopylae, that they died in obedience to the laws of 
Sparta, but again and ^;ain did the Boman, whether 
soldier or citizen, patrician or plebeian, praator or 
lictor, consul or slave, suffer, relinquish, fight, die, 
out of a sacred regard to his country's laws. Surely 
it is a nobler thing to live by laws than to die by 
laws ; it was this living by laws of his own construc- 
tion which made the Boman master of the world. 

Now very briefly as to some points in their his- 
tory. The Bomans, as you have read in the previous 
lesson, were a mixed people, gathered probably from 
the Etruscan, Sabinian, and Latin races. Their 
early history is a collection of more or less probable 
leg^id^. The city from which they sprang into 
vigour and importance, is said to have been founded 
by one Bomulus about 753 b.c. ; there is, however, 
little or no reliance to be placed on this matter. 
The first dwellers in the city of Bomulus are said to 
have been outlaws, slaves, refugees of any and every 
kind. They were governed by kings for some 250 
years, till the oppression of Tarquinius Superbus 
drove the people to expel him from his hereditary 
possessions. There grew up under the Tarquins two 
distinct orders, the patrician or aristocratic and the 
plebeian (mt middle class. After the expulsion of the 
Tarquins the patrician body governed Borne first 
by a tribunate, then by a decemvirate, then by a 
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military tribunate. It was during the early part of 
the patrician rule that the military exploits of 
Horatius Codes and his valorous companions took 
place. By degrees the two orders of patricians and 
plebs became cemented into one strong body, €ind as 
this great union developed itself Home gradually 
became the conqueror of Italy. Three great wars, 
the bloody precursors of still more &tal encounters, 
placed Bome foremost in the rank of Italian com- 
munities, and when her right to a foremost place 
among the nations was challenged by the great 
warrior Pyrrhus, he found it impossible to curb the 
rising spirit of the great republic. Then followed 
her wars with Carthage, bloody, relentless, and 
fierce, lasting over a period of forty years — wars in 
which army after army was annihilated, general after 
general defeated, till finally the great Carthaginian 
leader Hannibal threatened the sacred city herself, 
but her people never faltered, and in spite of ad- 
verse fate they at last hurled the invader from her 
soil. Then followed wars with Macedon and G-reece, 
and the destruction of Carthage, till finally Some 
had no enemy to meet, for all the world acknow- 
ledged her supremacy. With the time of her supre- 
macy, however, came the beginning of her decline, 
civil discords, mutual jealousies, internal strifes, the 
break-up of the republic, the triumvirate of Casar, 
Pompey, and Crassus, the re-construction of im- 
perial rule under Augustus, from whose reign the 
history of Bome is no longer the history of a 
nation, but a history of individual emperors — ^many 
of them great and noble men, well worthy of shaping 
the destinies of the mistress of the earth ; many of 
them brutal, coarse, red-handed tyrants, who crushed 
out the national life and weakened and enervated 
the national spirit, till the mission of the once great 
commonwealth was finished, and her place among 
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the nations of the earth lost. Then came the end, 
long delayed, long unrecognised, long struggled 
against, but nevertheless the end, when her people 
sbould be no more a people, and her name the high- 
sounding title- of that which once had been, but 
should be again no more for ever. 

There is many and many a noble episode in her 
history, full of wonderful lessons for all time, and it 
is difficult to make a selection of any particular 
event where the annals are so full of glorious 
record, but this one instance of Boman valour I am 
about to relate has always seemed to me to re- 
present most faithfully the stem determination of 
the Boman character, and with it I shall conclude 
what I have now .to say on this subject. 

During the earlier part of the Punic Wars, when 
the Carthaginian leader Hannibal had routed army 
after army sent against him by the republic, when 
he had overrun a great part of Italy, sacked towns, 
levelled fortifications, put to death prisoners taken 
in battle, had exacted fearful reprisals from each 
antagonistic State, and had sent home to Carthage 
more than a bushel of gold rings which had been 
taken from his foes killed in fair fight, and at 
length had planted his standard within sight of the 
walls of the Imperial city, though the consternation 
was great — ^for the hours of the republic seemed 
numbered, since the gods themselves seemed leagued 
against the nation — the people of Bome did not 
lose heart in their cause, in their leaders, nor in 
themselves : they held a public auction and put up 
for sale that very piece of land upon which Hanni- 
bal was then encamped. So resolute was that 
spirit of theirs, which defeat could not daunt, nor 
feilure quell, that men were ready to give the full 
value for every acre of land then occupied by the 
foe. They did not misjudge the issue, for Fortune, 

T.B, S 
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which had so long declared against them, through 
their own loyal courage was once more won to their 
side. Hannibal saw only the outside walls of the &ir 
city, and then had to retire from the spot with the 
dismal presage upon his heart that neither his skill, 
nor his bravery, nor his success, would be of any 
avail in the end, but that he must go as he came, 
and leave Bome the undisturbed, imchallengeable 
Mistress of the World. 

W. P. 



THE ABYSS OF THE FOBUM. 



mag-Bif-i-cent (L. magnns, fio,) 

grandf splendid 
au'-gur (L.), one toho predicts bjf 

emene, a soothsayer 
a-byss' {Qtr. a, bussos), ajaihom- 

less depth, a gnV 



or^-^-cIe (L. oio), sornethmg de- 
livered Off supenuitmnd wisdom 
vo'-tive (L. Totum), given hy wb 
chasm (Gr. chasiQa)^ a deft^ a 
gap 



* In 362 a deep and fathomless ^If opened in the Fonmi, nor 
could it be filled up again. The diyiners declared that it wonld 
never dose until what was most precious in Kome had been throvn 
into it. As aU were disputing what that could be, a noble yontli, 
M. Curtius, reproached them that they did not know what was the 
chief treasure of Bome ; then seated on his war-horse, in magnifi- 
cent armour, he called upon the gods» and leapt into the yawniog 
gulf, which instantly closed up/ 

HoBSiB and deep the chasm yawned. 

And men with bated breath 
Looked, trembling in their triple mail, 

Adown that gorge of death : 
That gulf, rent by the hand of Heaven, 

With terror and amaze 
Struck all the hoary augurs dumb. 

And seers of ancient days. 
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* Hear ! we invoke t-hee, God of gods, 

Upon Olympus' brow ; 
Why hast thou caused Avemus' jaws 

To yawn upon us now ? 
Oh close that horrid rift of death — 

In battle raging high, 
Dashing through blood, with sword in hand. 

Let us Uke Romans die I 



* But let us not be swallowed up 

By Lethe's solemn wave. 
Till heart and sword have won for us 

A name beyond the grave ; 
May our tomb be wide and bloody. 

But not a grim abyss, 
A gaping of the Infernal World, 

An earthquake rent like this !' 

Diviners seek the Oracle, 

To read this thing of fear. 
And many an augur lifts his staff. 

Bows many a hoary seer : — 

* Hear us, Oracle of Fate, 

Beneatii this awful dome I' 
^ 'Twill close — Throw in that earthquake's rent 
The Noblest Thing in Eome I ' 



So spake the Oracle of God. 

* What is the Noblest Thing 
Into this gloomy Bottomless 

With votive hand to fling ?' 
They gave the splendours of the mine. 

The wealth of sea and shore ; 
Still, fathomless and tumble. 

The chasm yawned for more 

H 2 



100 DSIFUL SXOWLED6S BKADDTG BOOKS. 

* Koine's Noblest Thiiig,' said CnrtiiiSy 

^ Is her hero heart and hand. 
The might and manhood of her sons, 

The soldier and his brand. 
Stand back, my lieges all,' he cried ; 

^ For altar, hearth, and home, 
m do a deed, so Crod me speed, 

For glory and for Borne I' 

Upon his stirrups, proud he rose. 

And waved his sword on high. 
Then took his glance of last fiEurewell 

Of man, and earth and sl^. 
Then spurred into the awful gul^ 

For altar, hearth, and home. 
And the dread chasm yawned no more. 

In thee, mighty Bome I 

TT • S* R 



NORTH AMERICAN INDIANS. 



ad-Ten'-tn-TOus (L. ad, yentom), 

bM, daring 
in-haV-it-ed TL. in, habito), 

dvxU or Uvea in 
civ-i-li-sa'-tion (L. ciyiB),theactof 

civilising 
im-mor-tar-i-ty (L. in, mors), 

exemption from death 



in-oefl'-Bant-lj (L. in, oeesnm), 

Vfithottt intermusioH 
aiZ-ti-fioe (L. an), a trick Jraud 
Tin-dictMT9 (H yindex), revenge- 

M 
tra-di'-tion (L. trans, do), om 
account handed doumfrom age 
to age 



At the time when North America was discovered 
by Columbus, the whole of it was peopled by 
various tribes who were called by the adventurous 
voyagers ^ India/ns^ from the belief that the conti- 
nent they had found formed part of India; they 
expected to reach the latter country by sailing west- 
wardy having no idea of the existence of the vast 
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undiscovered continent which lay in their tray* 
When they landed, therefore, they condnled they 
had reached some part of India, aad the name 
Yfbkih they then gave to the natives, though eixane- 
0U8, has clang to them ever since. 

The whole of the northern continent at that 
time was inhabited by various races, differing in 
many points, but who from their copper-coloured 
skins lusive been called ^ red men,' or ^ red Indians.' 
These were divided into numerous tribes, each of 
which possessed a certain tract of country in which 
they ruled, and through this vast wilderness they 
roamed, knowing nothing of the arts of civilisation, 
subsisting entirely by the capture of wild animals, 
and living in rude huts or wigwams, or tents 
covered with skins. In person they were tall and 
finely formed, with all their senses trained by 
constant exercise to the highest pitch. They 
possessed many great moral qualities. They were 
brave and skilfid in war, would bear any pain with- 
out flinching, were humane, truthful, and honest. 
They had no trace of idolatry, but all worshipped a 
Supreme Being whom they called the G-reat Spirit, 
and they believed in an existence after death, but 
they had no higher idea of immortality than this, 
that their time would be spent in the happy 
hunting groimds, where without drawback they 
would enjoy all the pleasiures of the chase. In 
habits they were temperate, never indulging in 
those fits of disgusting gluttony practised by many 
savages. Their clothing was made of the skins of 
animals, which they tanned and prepared with great 
skill, and ornamented tastefully. 

To their friends they showed great kindness and 
care, but, on the other hand, their character was 
iparked by many of the hateful qualities which 
savage man exhibits. Each tribe was incessantly 



102 USEFUL KN0WLia)6B . EEADmO BOOKS. 

engaged in war with one or other of their neigh- 
bours, and in its prosecution every artifice and 
treachery were practised. In the treatment of their 
enemies they were cruel, bloodthirsty, and vindictive. 
All the men shaved the head with the exception of 
a lock which was allowed to remain on the back of 
the scalp. Every warrior when he killed an enemy 
stripped this portion of the scalp with the lock of 
hair from the head of his victim, and he who could 
carry the greatest number of scalp locks at his 
girdle was considered the first warrior of his tribe. 
There were no laws by which the tribes were 
governed, but each individual was expected to 
redress his own wrongs, and the accomplishment of 
this was considered so important by the tribe, that 
the warrior who failed to wreak his cruel vengeance 
on his foe was scouted from his tribe with con- 
tempt. 

The settlement of the white man on their shores 
brought, alas I many evils to these children of the 
forest. They were gradually dispossessed of their 
hunting grounds, but worse than this was tlie 
introduction amongst them of rum. Drunkenness, 
poverty, and disease followed, and from these 
combined causes, with the addition of firearms, they 
have gradually diminished, until of the eight or 
ten millions estimated in Columbus's time, scarcely 
two millions exist at the present day, and their 
extinction is slowly approaching. The principal 
tribes are the Chx>ctaM)8^ the Mandans^ ihe Bladcfeei^ 
the Sioux, the Pavmees, the Crows^ the Apaches^ 
the OjibbewaySg the Osagea, the CoraaTichee, the 
Shoahxynea, the Flatheads, the Araphaoes, and some 
others. These vary in language, dress, dwellings, 
&C., though there is a general similarity. Their 
arms were a lance, bow and arrows, and a tomahawk 
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or small hatchet, but now the remnants of the 
tribes all possess firearms. 

The chief of a tribe generally wears a shirt and 
leggings of deer skin, prepared so as to be perfectly 
soft and pliable. The seams are sewn with thread 
of deer's sineWs, and ornamented with small quills 
of the porcupine. Over this is worn a robe of 
buffalo hide with the hair inwards, and outside is 
usually painted the battles in which the wearer had 
distinguished himself. His shirt and leggings are 
fringed with scalp locks, and when he goes to war, 
he paints his face, so as to present the most 
imposing appearance to his enemies. His head- 
dress is made of the skins of ermines, ornamented 
with eagle's feathers, and a shield of wood, covered 
with hide, completes his equipment. Deer skins 
form the dress of the females, and these are often 
beautifully and elaborately embroidered. 

The tribes inhabiting the prairies, or level plains 
frequented by vast herds of buffaloes, live on the 
flesh of those animals, which they also cut into 
strips and dry for winter consumption. The men 
consider it their duty to fight, and to procure food 
for their families ; but their wives, or squaws, do all 
the work about the camp, and their life is one of 
much privation and hardship. 

The Sioux live in wigwams formed of long poles 
covered with skins sewn together. The Pawnees 
construct theirs of prairie grass, much in the form 
of our straw beehives. The Mandans make their 
wigwams of a circle of timber. Having excavated 
a hole, they place beams and boughs across, covered 
with earth, in a dome-like form. Whatever the 
structure of their dwellings, a hole is always left 
in the top for the smoke to escape froni the fire, 
which is placed in the centre. 

In every tribe are certain doctors, or med/icme 
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men^ who dress in the most frightful manner, so as 
to impress their patients and the tribe generally 
with their mysterious power, and they are looked 
upon with great awe as able to do anything mar* 
vellous, such as to bring rain, or to cause it to stop, 
imposing by mere trickery on their delud^ 
followers. 

Some of the tribes — such as the Comanches, the 
Pawnees, and the Apaches — possess great numbers of 
horses, which they capture by means of the lasso 
from the immense droves which rxm wild on the 
prairies. They are skilful riders, and fierce 
warriors, and their constant attacks on white settlers 
in the Far West have made it necessary for the 
United States Government to send a large body of 
troops to repel them. The Pawnees look very 
fierce in their war dress, for they shave their heads 
and paint them with vermilion, adding a crest of 
horsehair and a deer's tail dyed red. 

Some of the tribes have a curious tradition of the 
Deluge, believing that all the human race was 
drowned with the exception of one man, who 
landed on a mountain from his canoe. 

W. J. S. 
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SIEGE OPEBATIONS. 



di^-ciim-staii-ceB (L. dxcnm, sto), 
ttate of affmn 

be-sieg'er (be, siege), one who 
betieges or hems in a place 

for-ti-fi-ca'-tion (L. fortis, fio), a 
place built for strength 

ap-tir-ler-y (Pr. artillerie), mas- 
sibe weapons of war, cannon . 

pie-d'-non (L. pisB, csesnm), ae- 
curacy 

pen'-e-tia-tiTe (L. penetzo), pierc- 
ing 

oft.pl/-ii-la-ted (L. caput), sur- 
rendered on conditions 

gar^-ri-son (Fr. gamison), soldiers 



for the de/eflee of a town or 

fort 
pro-poi'-tion-al-ly (L. pro, portio), 

in due proportion 
pai^-a-pet (L. per, pectus), a wall 

or rampart breast high 
as-sail-ant (L. ad, salio), one who 

attacks 
im-pu'-ni-ty (L. in, pnnioX«remp- 

turn from punishment 
es-ca-lade', (L. scala), the act of 

scaling the waUs of afortifica* 

tion 
oon-8tract/-ed (L. con, structum), 

Imilt, made 



Until the close of the fourteenth century stout walls 
of masonry were deemed capable, under favourable 
circumstances, of resisting any weapons of attack 
which could be brought against them. This was 
the period when castles flourished. But when the 
invention of gunpowder gave the besiegers the 
power of battering down from a long and safe 
distance the very strongest walls, all existing for- 
tifications were doomed. The castles of the Soyal- 
ists afforded but little protection against the 
artillery of Cromwell, as the ruins of many a once 
noble edifice now testify. From that date the art 
of fortification imderwent a complete change. 
Stone walls gave place to mounds of earth (against 
which artillery was much less effective), and when- 
ever it was found impossible to avoid having 
recourse to masonry it was as far as possible 
concealed from observation. 

The extended range of modem ordnance and 
small arms, and the increased weight, precision, and 
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penetrative power of the missiles, are destined io 
effect a change in the future construction of 
military works almost as great as that produced by 
the introduction of gunpowder. 

The principles of fortification are, however, still 
the same. One of the most essential of these is 
that every line of works must have a flanking 
defence^ — ^i.e. must have another line running nearly 
at right angles to it, so that- troops advancing to 
attack either may be taken in [front by the de- 
fenders of that line and in flank by the defenders of 
the other line. To illustrate the wisdom of this 
rule and also the manner in which works are 
constructed, let us suppose it necessary to fortify a 
small town. 

The first step would be to have lines round the 
place on which the works should be erected; 
the next being to dig a ditch, throwing the 
earth on the innei: side to form a mound or rampart 
which would encircle the entire place. Two ex- 
cellent defences would thus be obtained — viz., a wide 
and deep ditch and a high wall of earth. This 
rampart would not only form an additional obstacle 
to the enemy, but its summit woidd afford a high 
and commanding position for the grms. Another 
and lower mound would be formed on the outside 
of the ditch and made to slope off to the level of 
the country, thus, besides affording a protection to 
the garrison, forming a smooth level Burfa<;e up 
which the enemy must advance before reaching the 
ditch. A wall of earth would be thrown up on the 
top of the rampart to protect the guns, openings or 
embrasures being left in it to permit of the guns 
being brought to bear on the surrounding country. 
A rough if not complete fortification would thus be 
formed, which would be foimd diflBcult to capture, 
if the ditch were, as is usually the case in perma- 
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nent foitificationB, at ieast 20 feet deep and 60 feet 
wide, and the rampart 40 feet high and proportion- 
ally thick. The line of ramparts would be called the 
enceinte, the wall of earth for the protection of the 
guns the parapet, and the smooth slope on the out- 
side of the ditch the glacis. In order, however, to 
allow of musketry as well as cannon being employed 
in the defence of the place, steps of earth would be 
made on the inner sides of the parapet and glacis to 
enable the garrison to fire over their crests. Such 
a work would, however, have one great defect. 
Suppose an assailant to have obtained possession of 
the ditch by a surprise or an advance in the night, 
the guns of the garrison could not be brought to 
bear upon him, fot being placed on the inner side of a 
thick rampart they could not be depressed suflSciently 
to fire at its foot, nor for the same reason would 
musketry be of any avail. TJie enemy would thus 
be in a position of security, although under the very 
walls of the place, and could mine and blow up the 
ramparts with impunity. 

To obviate this, from the extremities of each line 
of rampai^ a large four-sided work called a bastion 
would be projected, the sides of which would not 
only command — ^that is, be able to fire upon — the 
ditch, but would be so placed that an enemy ad- 
vancing to attack any point of the works would be 
assailed in front by one line and in flank by another, 
and neither in the ditch nor anywhere within range 
would a spot be left unprotected. This principle 
of flanking defence is observed in the construction 
of all fortifications, whether permanent or field. 
Ravelins, tenailles, caponniers, a covered way, and 
other advanced and out-works would be constructed 
to protect und strengthen the enceinte. 

Supposing such a work as we have been planning 
to be attacked by an enemy, he might attempt to 
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take it by escalade — ^that is, Jbfj getting aeross the 
ditch and over the ramparts by means of ladders (a 
method attended by so much danger that it is 
seldom attempted), or by the more usual process of 
a regular siege. By investing or surrounding the 
place and cutting off the supply of food he could 
compel the garrison to surrender (as was the case at 
Metz and Paris during the late war), or if that 
process were considered too slow he might erect 
works and endeavour to batter down the ramparts. 

In order to accomplish this he would approach 
as near as the range of the guns of the place 
would permit, and, choosing a favourable oppor- 
tunity, would throw up a line of trench parallel to 
the side of the works to be attacked. The earth 
thus excavated would form on the inner side a 
parapet, and the trench would thus become a 
sheltered road and also a place of refuge in case 
of attack by the garrison. In this trench or first 
parallel, batteries would be established. At that 
distance, however, little effect could be produced 
against the rampaxts, so choosing a dark night the 
besiegers would approach nearer to the works by 
means of zig-zag trenches, constructed in that form 
to prevent the garrison from seeing and firing into 
them (as they could were the trench made direct); 
and arriving at a convenient distance another or 
second parallel would be formed, in which new 
batteries would be constructed and armed by the 
guns from the first parallel. From this point zig- 
zags would again be advanced until the foot of the 
glacis were reached, where a third parallel would 
be made and new batteries established. By this 
time the fire of the garrison would be considerably 
reduced and the works damaged. The crest of the 
glacis would ultimately be crowned, where, if the 
besiegers succeeded in establishing batteries, the M 
of the place would be certain. Prom that position it 
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would be easy to breach the ramparts, and, if by that 
time the garrison had not capitulated, the assailants 
would cross the ditch, ^and, forcing themselves 
through the breach, carry the place by storm. 

The operations briefly described above are all 
attended with considerable danger, especially the 
later stages, and occupy much time, sometimes 
months and years. Much depends on the bravery 
of the garrison and the amount of injury it can 
inflict on the besiegers' works* 



THE LESSONS OF A BEECH TWIG. 



phi-lofl^-o-phy (Gr. philos, so- 
phos), the explanation of the 
reasons of tMnga^ the love of 
wisdom 

6ci-en- tif -^ic (h. scio), rdating to 
science 

de-vel'-op-ment (Fr. d^velopper), 
an unfolding 

ber-ba'-ce-oii8 (L. herba), belong- 
ing to herbs 

ge]<-mi-iiate (L. germen), to 
sprout, to bud 

rep-e-U'-tion (L. re, peto), the act 
qf repeating 

oom'-plez (con, plexum), of many 
partSi not simple 



re'-gis-ter-ed (L. re, gestmn), «n- 

roUed, recorded 
fluC'-tu-a-ting (L. fluo),tffk»r^am, 

being unsteady 
ap-prcn'-i-mate (L. ad, prozimus), 

to bring or draw near to 
en-er-get-i-cal-ly (Gr. en, ergon), 

forcing, powerftdlg, spiritedly 
snb-or-di-na'-tion (L. sub, ordo), 

inferiority, subjection 
stag-na'-tion (L. stagnum), cessa- 
tion qf motion 
va-ri-a-bil'-i-ty(L.variug), change- 

ableness 



To explain thoroughly the philosophy of common 
things sometimes requires deep scientific researches. 
Professor Faraday has proved this in his book called 
the Ghemistry of a Candle^ and Dr. Mantell has 
shown the same thing in his History of a Pebble. 
We shall endeavour to follow the example of these 
distinguished men, and give you a lesson from a 
beech twig. 
Consider the natural histoiy of a beech twig. 



110 USEFUL KKOWLEDGE BEADING BOOKS. 

Every part of a tree, whether leaf, shoot, branchlet 
or branch, represents the tree at an earlier peariod of 
its life and a certain stage of development through 
which the entire tree has al!ready passed; For the 
tree was at the commencement of the first year of 
its life a leaf, and at its close a green herbaceous 
shoot, exactly like those shoots or growths with 
which its stem and branches annually terminate; 
and as the first leaf is a unit, through the repetition 
of which the first year's shoot is. mrmed, so also is 
the first year's shoot itself a unit, but of a higher, 
more complex character, by simple repetition of 
which the higher, more complicated growths of the 
stem and branches are produced, which united 
together form the entire fabric of the tree itself. 
The whole tree is therefore represented in each of 
its parts, and therefore from any portion of it the 
whole tree may be studied. 

The age of a tree may be as^certained by counting 
the rings of wood visible on the cross section of its 
stem, each ring of wood representing one year's 
growth. In the stem of some old trees the impress 
of centuries of seasons of growth and rest has been 
thus faithfully recorded in their woody layers. But 
the seasons leave their mark on the outside as well 
as the inside of a tree. When in spring the young 
shoot and its summer leaves unfold from the bud, 
the bud scaler or winter leaves which protected 
them fall off and leave ring-formed scars or annvli 
at the bottom of the shoot, and thus 'the place is 
marked where the growing shoot was in a state of 
rest. These sets of annuli often continue visible 
on the bark for many years, and by counting them 
we can ascertain not only the age of the twig, but 
also the progress of its growth from year to year. 
All beech twigs have their yearly growths thus 
carefully registered on their bark. 



boys' fifth standard. Ill 

All beech twigs, over whose surface the progreisr 
of growth is thus traceable for a series of yeains, 
show great fluctuations in their growths. The 
length of stem between the annular scars varies. 
The more favourable the season the wider the 
interval between the scars ; and when the vegetative 
life of the shoot is approaching to a state of torpor 
and inactivity, then the annular scars so closely 
approximate, that their nimiber has to be counted 
with an eye-glass. 

The leaf) like the leaf scale, when it falls off, 
leaves a visible scar on the bark, and the number of 
leaves annually put forth by the twig can thus be 
estimated by ijie leaf scars. 

The leaves, besides contributing individually to 
the growth of the twig, each form a bud, and when 
the new leaf dress is finished and packed away, 
neatly folded in the bud — ^Nature's wardrobe-^theu 
the old leaf dress is thrown off by the tree. 

Some of the buds thus brought to maturity be- 
come branches, others for want of sap remain torpid 
and inactive on the outside of the bark, or sink 
below the bark itself, and remain for years buried in 
the stem like a seed in the- ground, until the tree is 
injured by storms, its branches torn from its stem ; 
it is then that the current of sap is diverted to these 
buried buds, which, energetically pushing their way 
through wood and bark-rrraltJiough the growth of 
years — ^to the surface, grow into powerful branches, 
thus repairing the injury which the tree has sus- 
tained^ and continuing successfully its battle for a 
few more centuries of life against the hostile forces 
of Nature. 

We proceed now to consider what may be learned 
from a beech twig. 1. That in every social 
community, there must be a government, a subordi- 
nation of inferiors to superiors, and of the whole to 
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that central power. Thus leaf scales are suhordinate 
to the leaves which they protect, leaves to the 
twigs which they produce, twigs to branchlets 
which theyfapxif and branchlets to the branch itself, 
where the vital power is centralised. There is an 
equality of rights but not of natural gifts. The 
leaf scale and the branch are made of the same 
general chemical elements— carbon, the elements of 
water and a few earths taken up from the soil, and it 
is the same with the prince and the beggar in this 
respect : both are equal, having desires and feelings 
resulting &om common nature, and therefore the 
same common rights. The awful equity and 
majesty of law are based on this principle. But 
there is an inequality of natural gifts, and there- 
fore there must be government and subordination. 
No family, school, business, or kingdom can subsist 
without them. 

The government must be energetic, or there is no 
progress. If there is a stagnation of growth in the 
leading branch, the side branches suffer. Some 
femilies, schools, and even nations progress more 
rapidly than others. All depends on the vital 
energy of the government. 

All must be industrious and the right man must 
be in the right place. During life all were at 
work — leaf scale, leaf, twig, branchlet, and branch, 
and if any one had Mled in its duties the branch 
itself would have suffered. Suppose the leaf scales 
to have failed, there could have been no leaves ; and 
if the leaf scales had been idle, no wood would have 
been formed, and the branch would have advanced 
no farther in growth than one of these side twigs 
When boys in school are industrious and do their 
work well, and when in every department of a 
business, the men employed do the same thing, both 
the school and the business flourish* 
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We learn thafc labour is honourable and every 
grade of it to be respected. A bud scale, the lowest 
type of leaf industry, is apparently insignificant, yet 
the powerftil branch owes all its vegetative grandeur, 
the safety of its life during its successive stages 
of rest in winter, to the protection afforded by 
successive generations of bud scales. Let us learn 
to treat kindly all below us who are trying to be 
useful, engaged in humble, honourable toil. 

Aim at progress under all circumstances. The 
variability in the length of the intervals of stem 
between the annular scars, shows progress under im- 
favourable as well as favourable seasons. Life is 
one struggle against difficulties, with intervals of 
sunshine. We can only surmount difficulties by 
courage and perseverance, and thus progress despite 
of them. 

Let us never lose confidence in ourselves ; keep a 
brave heart and hope for better days. This is also 
plainly taught by our beech twig. We have seen 
how the injury to a tree is repaired by the develop- 
ment of torpid buds. So when great men die, 
others replace them. A time may yet come in your 
life-history when you will have a chance and see 
happier and better days. * Hope on, hope ever.' 

We may learn the value of a combination of 
labour and talent, and also impressive lessons as to 
our own firailty. The scales protect, and the leaves, 
successive generations of them united, form the twigs, 
branchlets, and branches of a tree which stands for 
hundreds and sometimes thousands of years. The 
twigs, branchlets, and branches die and fall off like 
a scale or leaf. So individuals and nations die, and 
their memory is forgotten. During the active 
periods of our life we advance by our labour, 
civilisation, science, the commonwealth of our nation 
— the work in which our fathers were engaged before 

V. B- I 
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us — ^like leaves contributing to the growth of a tree ; 
and then our work being done, we are removed by 
the Supreme Buler. ^ We all do fade as a leaf.' 

H. C. 



THE NATURE OF MONEY. 



mis'-chie-Yous (S. mis, Fr. chef), 
harmftd 

in-con-ve-ni'-ence (L. in, con, 
Tenio), unfitnesSf disadvantage 

en-du -ra-ble (L. in, durus), that 
can be borne 

cal-am'-i-ty (L. calamitas), mis- 
fortune^ misery 

an-nu'-i-ties (L. annus), yearly 
allowances 

ex-ten'-sion (L. ex, tensnm), a 



making larger 
de-note' (L. (ie, noto), to mark, 

to betoken 
suf-fice (L. sub, facio), to be enough 
peiZ-ma-nent (L. per, maneo), 

durable, lasting 
im-pede' (L. in, pes), to hinder 
de-8cend'-ant (L. de, scando), the 

ojf spring of an ancestor 
at-tract'-ed (L. ad, tractum), 

draum to, enticed 



It would appear at first sight as if no one could fail 
to understand the real nature of money. Yet many 
wrong notions have been held about it, some of 
which have produced very mischievous eflFects. 

It is sometimes thought, or appears to be so, that 
money is valuable in itself apart from the things 
that can be purchased with it. Yet to Robinson 
Crusoe treasures of silver and gold were of less 
value than one grain of com. And no one really 
strives for money for itself. A man labours that he 
may get for himself and family food, clothes, a 
house, books, and other pleasant or necessary things. 
If with equal completeness and equal convenience 
he could get these things without money, he would 
not need it or care for it. 

In the early rude ages no money was used. Men 
bartered what they wished to exchange, but a 
moment's thought would show what unspeakable 
confusion would be introduced by such a system in 
a busy land like ours. 

Yet the whole of men's business with each other 
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18 based on this same exchange or barter. The 
labourer barters his labour, the author his wisdom 
or learning, the soldier his bravery, for the different 
things that help to make life endurable and pleasant. 
Everyone in the land, each in his proper calling, 
is producing, or should be, some useful thing to add 
to the great common stock from which all are to be 
nourished and sustained. Each receives from that 
common stock the share which he is entitled to, 
and his money or wages are but the tokens which 
show how great or how small is his proper share. 
We may imagine this sharing of the results of our 
united labour to be going on more or less justly 
every day, and we may notice here one of the many 
advantages of money. A man may prefer not to 
receive and consume his proper share at present, but 
wishes rather to save it for his children or for other 
purposes. If so, he simply saves instead of spending 
his wages, and so his object is secured. 

It will not be difficult to show how money may 
change in value. Since the money or wealth a man 
possesses denotes the share of the common stock of 
valuables which he is entitled to receive, it might 
1)6 thought that there is just enough money to pur- 
chase this whole stock. There is not, however, 
nearly so much money in a coimtry, because only a 
portion of these valuable things can be offered for 
sale and purchased at any one time. The money of 
a country just suffices to buy that portion. If, now, 
there should be a great increase in the common 
stock of valuable things from any cause, such as 
good crops, it is plain that a greater amoimt will be 
bought for the same money, or, as we say, prices fall. 
If it were possible that to-morrow the whole 
amount of money in the world were reduced to one 
kilf, a sovereign would then, of course, be twice as 
valuable as nowy and the inmiediate effect would of 
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course be great confusion in all bargaining. This, 
however, would be the permanent result. That 
which costs lOl. now woiQd then cost 52. only, and 
the world be neither the richer nor poorer, when the 
ill effects of tbe surprise were past. Were the wheat 
stacks reduced to one half it would be a real calamity, 
for wheat is a real article of wealth, while money is 
not. 

Again, if the amount of money in the world were 
suddenly doubled, the effect would be that a sovereign 
would be only half as valuable as now, so that what 
now costs 1{. would then cost 21. A man earning 6^. a 
day would then earn 12«., but would pay double for 
all the things he purchased, and would, therefore, be 
no better off than before. 

Now, changes of this latter kind have really 
happened in the history of the world. When 
America was discovered, so great was the supply of 
gold brought into Europe that prices of things 
changed wonderfully, and it is said that Is. before 
the discovery would buy as much as li. will now. 
These alterations in the value of money are, however, 
undesirable. They confuse and impede trade and 
in many ways are injurious. If a perscm lends 
1,000!., and is repaid when money has become reduced 
in value, we see that he is unjustly punished. Those 
who are receiving Government annuities or fixed 
salaries also suffer when any alteration in the value 
of money takes place. 

We see, then, that a discovery of a gold mine is 
not really a gain to the world — ^not directly, at least. 
Nay, it is a loss rather. A man goes to the gold- 
diggings and gains 20,000^. Is the world the richer ? 
Has the man added anything to the' general stock of 
things really useful and valuable ? He has Jiot, but 
he has become in a position to possess 20,000i. worth 
of them without having produced any portion* 
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The world is, then, the poorer by that amount, for he 
or his descendants will receive and consume that 
amount of the things which others have produced. 

Such discoveries of gold mines are not unmixed 
evils, however ; in several respects they are rather 
benefits to the world. It is desirable to maintain 
the value of money unaltered. But money itself 
gets worn away, though very slowly ; is lost in ship- 
wrecks, or even buried in the earth. Fresh stores 
are constantly needed to balance these losses. 
Great extensions of trade, too,make a greater quantity 
of money necessary. Our great and increasing trade 
^ith China and India has absorbed a very great deal 
of the Australian and Califomian gold, and has 
prevented a change in prices, which would otherwise 
have happened. And the discovery of gold mines 
has attracted settlers to Australia and California, 
and so has widened the area on which the energies of 
mankind may be displayed. 

E. McW. 



PROPERTY AND CAPITAL. (LESSON I.) 



ad'-TO-ea-ted (L. ad, Tocatnm), 
pleaded for^ Asfended^ support- 
ed 

ma-jor'-i-ty (L. major), the greater 
number 

plau'-fii-ble (L. plaudo), appa- 
rently right, tpecioue 

fal'-la-cy (L. fatlo), deceitful ar- 
gument 

oon'-eti-ta-ted (L. con, statao), 
made, appointed, eetabliehed 



S!ilK)i^*di-iiate (L. sub, ordo), in- 
ferior in rank or power 

ac-qui-si'-tion (L. ad, quaero), the 
act of gaining 

com-pe-ti'-tioii (L. oon, peto), 
rivalry, contest 

de-mon'-strate (L. de, monstro), 
to prove certainly 

a-me-li-or-a'-tion (L. melior), the 
act of making better 

in'-di-ca-ted (L. in, dico), showed 



In various ages, as well as in the days in which we 
live, there have been foolish or mischievous persons 
who, looking with eyes of envy on those more for- 
tunately placed than themselves, have advocated an 
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equal diTirion of property. They have argaed that 
all men are equal by nature, and that therefore it is 
contrary to principles of equity for a favoured few 
to be possessed of wealth, with the comfort and 
luxuries it commands, while the majority suffer from 
comparatiTe and many from actual want* These 
ai^uments at first sight seem plausible, and they 
sometimes succeed in catching the thoughtless and 
unwary, who thus are rendered discontented with 
their lot, and sometimes indulge in most uncharitable 
feelings towards their richer neighbours. A little 
reflection, however, will enable everyone giving 
his conmion sense £Bdr play to detect the exceeding 
fallacy of such ai^uments. We have but to exer- 
cise our observation to see that human beings are 
variously gifted. Some possess more natural ability 
than others ; some are stronger than others ; some 
are more industrious, temperate, and frugal than 
others ; some seem bom to rise, others to fall, or 
remain in the dead level of their natural state ; some 
seem specially endowed for command, others for 
service ; some exhibit qualities of mind which enable 
them to overcome difficulties, to rise superior 
to misfortunes, and thus to break through all 
opposing forces to the attainment of any object 
upon which they set their hearts ; others, on the 
oontrary, seem to be without ambition or even 
proper self-respect, and so incapable of making im- 
provement or progress. If we will use our eyes, we 
may all see instances, and may read of many more, 
proving that, while man is constituted as he is, it is 
impossible but that some will excel others, and reap 
the worldly fruits of their superiority. • 

It is obvious, therefore, iJiat were it possible for 
the dreams of these favourers of equal property to 
be realised to-morrow, the equality they long for 
would be very short-lived. 
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Society and govenunent are neoessaiy to man, in 
his present state. Those, therefore, with superior 
natural ability would soon rise to positions of rule 
and office, while those of inferior powers would 
either willingly — ^most probably willingly — or of 
necessity, have to obey and be subordinate. The 
strong, again, would rise superior to the weak, for 
even if they exercised their strength in behalf of the 
weak they would look for and exact some return, 
either of money or service, for the protection they 
afford. The temperate, industrious, and frugal too 
would soon reap the advantages of these qualities by 
the acquisition of the possessions of the idle, vicious, 
and self-indulgent, who would be forced to yield them 
these in the unavoidable competitions of life. We 
have said enough to make it clear that the equality 
referred to would necessarily be of very short 
duration, and that there would consequently soon be 
a return to the condition of things now prevailing : 
— ^there would be great and small, high and low, 
rich and poor, as now ; and nothing could alter this 
state of things : for one's sense of justice revolts at 
the monstrous proposal that as soon as this occurred, 
a re-division should take place — ^a proposal which 
means simply this, that the good, the upright, the 
gifted, the temperate, the frugal, and the honest are 
to be continually ruined and degraded for the 
support and encouragement of the dishonourable, 
the vicious, and the wasteful : a strange proposition 
to come from those who found their agitation upon 
principles of equity. Such a conclusion is sufficient 
to demonstrate the baselessness of their claims and 
the unsoundness of their arguments. 

I will not suppose that any of my readers are 
shallow enough to be influenced by ideas such as 
these. Nevertheless it must be admitted that there 
are great and very sad inequalities in human society, 
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which perplex and dishearten many. The workers 
and produoerB &re poorly, while those who do not 
work se^oi to reap all the advantage. It seems as 
if the few benefited at the cost of the many ; and 
some, seeing these things, refer the canse to the 
possession by the few of wealth while the many are 
poor. Hence has arisen much ill-feeling, and hence 
have spnmg many evils. Human life has been 
sacrificed and tmtold misery caused without any 
amelioration being secured, and for this reason: 
the true cause of want and labour has been missed. 
Nature — ^that is, the constitution of man and the 
condition of the earth under God's appointment- 
compels men to labour. Property, which, as indi- 
cated above, cannot but exist, so far from increasing, 
lightens the evil — so far as there is evil. We must, 
however, bear in mind that there is no evil in labour. 
There is evil in want, and property relieves and 
softens this, as will appear from what follows in the 
next lesson. 

C. H. 



PROPERTY AND CAPITAL. (LESSON 11.) 



mif -i-ga-ted (L. mitis), tempered, 
softened 

niin'-is-ter-ed (L.minister), served 

ef-fec'-tu-al-ly (L. ex, factum), in 
an effectual manner 

ab-8tain'-ing (L. abs, teneo), re- 
fraining ^ forbearing 

ma-tu'-ri-ty (L. maturus), ripe- 
ness, eomphtion 

en-hanc'-ed (Fr. en, hausser), 
raised, advanced, increased 



ac-cu-mn-la'-tion (L.ad, cumnks), 
the ad of heaping up or in- 
creasing 

ag'-gra-vate (L. ad, gravis), to 
make worse, to increase 

u-ni-ver'-sal-ly (L. unus, Yersnm), 
throughout the whole 

ad-he'-sion (L. ad, hsereo), the act 
or state «>/* sticking to 

snp-pres'-sion (L. sub, pre8siim)i 
the act of subduing or restrain- 
ing 



We concluded our last lesson by promising to sho^ 
that the evils attendant uppn labour and want were 
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not to be referred to the possession by a comparative 
few of property, but, on the contrary, that property 
mitigated these evils. We now proceed to fulfil onr 
promise. 

Capital, which is the child of property, encours^es 
the arts and industries of civilisation. These 
flourish by its means, and we can all perceive that 
the reward of labour would be far less than it is 
were capital no longer to exist. 

It is evident, therefore, that labour partakes of 
wealth ; for while the possessors of riches have their 
own comforts ministered to, and are supplied with 
their luxuries through the exertions of labour, they 
have, in return, to reward labour for its eflforts on 
their behalf. Thus those who labour enjoy the 
wealth as well as its owners, and they are thus 
effectually co-partners with them in the realising 
of its fruits. We must see, then, that capital is as 
important to the poor as it is to the rich, and that 
the former are as deeply interested in preserving it 
from damage or destruction as the latter. 

The poor, indeed, may wish to have more of 
this capital, and no one would grudge them more. 
It is, however, very much in their own power to 
obtain, at least, if not a greater share, the highest 
enjoyment out of the share they now have. Indus- 
try, frugality, increased thoughtfulness in their 
mode of living and laying out what they do possess, 
the abstaining fromspending their money uselessly or 
injuriously ; — ^the qualities of mind and character 
promoted by these habits, will not only give them 
more enjojrment in what they already have, but will 
also in their very exercise do much towards placing 
them in a position to acquire more of that capital, 
in return for their enhanced labour, which thus 
Jninisters to their well-being. 

It is, therefore, the direct interest of the class 
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leoeiying wages to do nothing whidi may prevent 
or interfere with the secnriiy of property; for 
eveiything that tends to this has also a tendency to 
remove the motives to aocamulation ; becaiise, in 
order that these may have full play, there must be 
an assurance of safety and protection for what is 
thus acquired. It should not be forgotten that it is 
the wish to save which produces capital, upon which 
those who labour depend for their living. 

There is another consideration of importance 
connected with this subject. Most of the crimes 
which are committed are crimes against property. 
It is true that in very many cases it is pQjerty that 
impels to such crimes ; but it is not difficult to see 
that their continued commission aggravates and 
renders lasting the poverty which all good men 
would desire to see relieved : for, were property 
universally respected, it is clear that there would be 
far less crime than there is ; far less expense, there- 
fore, in carrying on the government, and far less 
revenue needed for that purpose. The capital thus 
expended in checking and punishing would be 
available, and would be used, doubtless, to reward 
the efforts of honest labour. 

To prevent such crime is more in the power of 
the great body of the people than may, at first, 
appear. It is the usual thought that only legal 
punishments can restrain crime. These are neces- 
sary, but if the general intelligence and conscience 
were more alive to the truths we are considering, 
tliere would be much less disposition to conunit 
crimes against property ; and there would be more 
effectual safeguards against such crimes. The 
people generally would see the folly and wickedness 
of these acts and be always on the alert to .prevent 
or detect them ; giving their practical adhesion to 
the truth that those who are thus guilty are the 



BOTS^ FIFTH STANDARD. 123 

greatest enemies of the^poor and the most effectual 
hindrances to their social improvement. 

Let my yomig readers, then, lay these thoughts to 
heart. The time has arrived when a determination 
is evinced that every boy as he grows up shall be 
taught the elements of knowledge ; and the subject 
of this lesson is one of the most valuable of the de- 
partments of knowledge. For to realise right ideas 
on the subject of property and capital will do much 
to give you a just estimat'C of the dignity of labour, 
and to soften what may be hard or trying in your 
lot. Being thus (Enabled, as you grow to maturity, 
to see how deeply you are interested in the preser- 
vation of property, and in the prevention and sup- 
pression of crime, you will be taught most effectually 
how to cure the evils under which you may be la- 
bouring, and learn how you may be relieved from the 
poverty and discomfort which are the result too often 
of want of forethought or of want of knowledge of the 
questions treated of in this lesson. 

C- H. 



WAGES. 



sat-is-fjBo'-tion (L. satiB, facio), 

that ipkieh satisJUs 
po-lit'-i-cal (Gr. polls), relating 

topMict^airs 
^-etrn'-o-mj (Or. oikos, nomos) 

regulation, egstem 
di-min'-ish-ed (L. di, minor), les^ 

aened 
il-luB-tra'-tion (L. in, lustro), 

explanation hy example, e^tict- 

datim 



ne'-ces-sa-ries (L. neceese), thinge 

necessary 
trans-ac'-tion (L. trans, actum), 

a thing done 
ac-cu'-mu-la-ted (L.ad, comulns), 

to heap up, to increase 
a-yail'-a-ble (L. yaleo), profitable, 

useful 
av'-er-age (Er. ouvrage), a mean 

proportion or number 



Most youths look forward to the time when they 
will go to work and earn wages. This is right : 



124 USEFUL KNOWLEDGE BEADING BOOKS. 

because all labour is honourable, and there lis much 
satisfaction in knowing that our own hands suj^ly 
or help to supply our wants. As, however, many 
mistakes axe made by workmen on the subject of 
wages — arising, no doubt, from their ignorance of one 
or two of the great principles of political economy — 
this lesson is intended to give some information on 
capital and labour. 

In every civilised country there must be both 
workmen and masters. . By workmen we mean those 
persons who are obliged to work to support, them- 
selves : their work, of whatever kind it may be, we 
shall call labour. By masters we mean those who 
give employment to the labourers and pay a certain 
amount of money for the work done, which money 
is called wages. The fund out of which the master 
pays the wages is called capital. The man who has it 
is called a capitalist ; and he uses the capital in the 
hope of increasing it. The increase made by its use 
is called profit. Thus, then, we have two classes of 
persons te consider : labourera and capitaliata ; and 
three kinds of things: labour, capital, and profit. 
Now it often happens that workmen look upon their 
masters as their enemies rather than their friends. 
They think that the master wishes to pay as small a 
wage as possible, in order that he may make more 
profit for himself; and this arises from the idea thatall 
wages are paid out of profit made in the present time, 
and hence it is often said by workmen ^ large profits 
for the capitalist mean small wages for l£e work- 
man; and increased wages for the workman mean 
diminished profit for the capitalist ; ' and u the 
latter is considered the most advantageous far the 
workman, he seeks to secura that state of things. 
Now all this is a great mistakOf ^d that it is 90 
will be clearly seen by an illustration, 

Suppose a man to be a jeweller, and to be in want 
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of the necessaries of life. Could he but make a pair 
of ear-rings he could sell them and purchase what 
he needs. But he has no capital out of which he 
may buy the gold to make them with, so he has to 
go in search of some one who has capital and is 
willing to use a part of it to purchase the material 
and pay the wages of the labourer. At last a 
person is found, who, having made a considerabK 
profit on a previous occasion by the same kind of 
transaction, agrees to lay out one hundred pounds 
on gold and labour in the hope that he will make a 
fair profit when the work is completed. He further 
agrees to use whatever profit he makes in supplying 
the jeweller with work, so that he may produce more 
eax-rings. 

It is clear, then, that the wages of the jeweller 
win be paid out of profits which were made in time 
past and saved, and not out of the profits made by 
the labour in the present time ; and further it is 
clear that the jeweller's work and wage in the future 
will depend upon the amount of profit made now 
and saved. It is the interest, then, of the workman 
that the master should make a fair amount of profit, 
and be a careful man, so as to save the profit, and 
thus increase his capital. 

Another point which must not be lost sight of is 
the fact that sometimes the capitalist makes no 
profit by the labour which he pays for, but rather 
loses. Suppose a capitalist to possess one hundred 
thousand pounds, the accumulated profits of past 
days. He determines to use the money in mining 
operations in Cornwall: miners are engaged and 
wages are paid every week : this goes on month after 
month, and no return is made, no tin is. obtained, and 
80 no profits are realised. At last all the capital is 
spent, and as none of the workmen have any capital 
to pay wages out of, the whole affair has to be giyea 
up. 
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Now, it will be seen that if the man had had twice 
the amount of capital the work could have been 
carried on twice as long : or if the number of men who 
needed wages had been fewer by one half, then the 
same amount of capital would have sufficed for the 
same lengthened period. On the other hand, if twice 
the number of workmen had been taken on at the first, 
the capital would have lasted but one-half the time. 
You see, then, that the rate of wages will be regu- 
lated by the quantity of capital available for the 
payment of wages, divided by the number of 
labourers who must subsist out of it. It is clearly, 
then, to the interest of the labourer that the 
capitalist should make large profits and store them 
up, so as to produce a fund out of which to pay 
wages at some future time. 

But the wages of all workmen are not equal: 
some earn large wages, some small. The engineer, 
for example, will earn, it may be eight shillings a 
day ; whilst the most skilful ploughman will earn 
but three shillings a day. If you ask why this is 
so, you will find the answer in the fact that the 
number of persons to be paid out of the capital 
devoted to the former trade is much smaller than 
those who have to subsist out of the capital 
employed in the latter. You will understand this 
clearly by thinking of two division simis, one with a 
large dividend and a small divisor, and the other 
with a small dividend and a large divisor. If the 
dividend represent the amount of capital in the two 
trades, and the divisor the number of persons who 
have to subsist on the capital, the quotient will re- 
present the rate of wages of the two sets of work- 
men. 

These considerations should lead young men when 
they make choice of a trade to enter that which is 
not likely to be overstocked with labourers* 
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Again, the rate of wages differs in the same trade. 
Some carpenters, for instance, earn one or even two 
shillings a day more than others. The same is the 
^se in other trades also. Now, how is this? A moment's 
consideration will show us that the one great thought 
in the mind of the capitalist is the value of the work 
done for the wages paid. If, therefore, there are two 
men in his employ, one skilful at his work and 
another less so, the former will produce more hy his 
labour than the latter, and will receive a higher wage. 
Such being the case, every youth should seek to be 
skilful in his trade or profession, and since an 
intelligent man is generally the most skilful, every 
one should endeavour to add to his stock of know- 
ledge. 

Anotlier point worthy of consideration is the fact 
that should trade become slack the capitalist will be 
more ready to keep the skilful man at work than the 
unskilful — allowing him to use more of his capital 
in the hope that at some future time he will profit 
out of the work done, and thereby to increase his 
capital. 

This is a very important matter, and one which 
should be taken into account by every young man 
when considering the amount of his wages. The 
question to be asked is, will the work be continuous ? 
Suppose a man to be paid at the rate of 7». per day, 
and to be employed but four days a week ; his average 
wage per day will be 4s. Sd. : while another who is paid 
58. 6d. per day and is always fully employed will be 
better off by 5s. per week. This consideration, then, 
should lead all young men before they enter into any 
trade or profession to take into account the average 
time per week or year that they will be likely to 
receive the wages agreed upon, and to choose that 
which is permanent, even though at first sight it may 
appear less advantageous* 
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One other point needs to be noticed, and that is 
the fact that character will always have weight in 
the choice of the master when appointing his 
workmen. Skill is good, but skill without soberness, 
honesty, and an obliging disposition will not stand 
when there is, as there always must be, a number to 
select from. Every young man, then, should value a 
good character, and remember the words of the 
wise man — ' A good name is rather to be chosen than 
great riches.' J. H. 



SAVINGS BANKS. 



com-mu'-ni-ty (L. con, iininii8)t 

the commonwealth 
in-vest'-ed (L. in, Festis), placed 

inposaessian 
fluc-tu-a'-tion (L. flno), muteadi- 

nese, motion hither and thither 
se-cu'-ri-tieB (L. se, cura), things 

given as pledges 
gra-t4i' it-otL5-ly(L.gratiiB),/r0e/y, 

toithout charge 



ba-rom'-e^ter (Or. baios, metron), 

an tnetmment for measuring 

the weight of the atmosphere 
con-tin'-gen-cies (L. oon, tango), 

casuafties, accidents 
de-pos'-it-ed (L. de, positum), 

lodged in trust 
cen'-tu-ry (L. centum), a hundred 

years . . 

be-nev'-o-lent (L. bene, Tolo), 

having goodwill , kind 

One morning last summer, the writer saw a man 
who was preparing for a long journey. He looked at 
the barometer : it was feilling ; then he glanced at the 
sky: the clouds were louring. Next he watched 
the clouds to see from whence the wind was blow- 
ing — South-west; then, turning quickly to his 
daughter, said, ' Polly, dear, fetch me my umbrella 
and waterproof.' This man was making provision 
for the future, * preparing for a rainy day.' Now 
what that man was doing in regard to the weather, 
all persons should do in regard to their future bodily 
wants. In a word, they should remember that the 
time may come when, either on account of sickness or 
old age, they will not be able to work ; and that if on 
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provision is made for tb^se contingencies distress and 
suffering will be tbe result. 

To make provision for future wants, some portion of 
the earnings of the present time should be put aside, 
or saved, as it is called. Now, in order to eflFect a 
saving, it is necessary that the current expenses be 
kept below the current receipts ; and further, that 
whatever is the amount of the surplus it should be 
deposited in some safe place. Such a place is found 
m what are called Savings Banks. 

It was not until the commencement of the present 
century that the working classes had a proper place 
of deposit for their spare funds. About the year 
1805 it occurred to some benevolent persons that an 
important benefit would be conferred upon the work- 
ing classes, if there were institutions of the cha- 
racter of banks, in which the poorer members of the 
eonoLinunity could deposit the smallest sums they could 
spare, certain of being able to draw them out when 
tney needed them, with accumulated interest. This 
led to the establishment of savings banks, first in 
England, and afterwards in Scotland and Ireland. 

At first these banks were carried on by mere 
private security, but after a time, when millions of 
money had found their way into them, the Grovern- 
ment took the matter up, and an Act of Parliament 
was passed by which the security of the nation itself 
was given for the funds deposited. This Act directs 
that all the funds deposited in National Savings 
Banks must be paid into the Bank of England on 
account of the Government ; and that the money so 
invested shall bear interest at the rate of 32. 168. Q^d. 
per cent, per annum, whatever may be the fluctuations 
in the value of the public funds during the time of 
investment. Depositors are thus afforded the best of 
all securities — namely, that of the whole British 
nation ; and further, the bank is enabled to give a 

Y. B. K 
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higher rate of interest than it could do if it were a 
mere private banker. 

The highest interest which the law allows the 
National Savings Banks to pay is 3Z. 88. d^d, per cent. 
per annum, the difference between this and the rate 
allowed on the money invested by them in Grovern- 
ment securities being reserved as a fund for the 
payment of the officials of the bank and other 
expenses. The rate usually paid is 3i. 6«. 8d. per 
cent, per annum. Deposits of from Is. to 30f. may 
be received in the savings bank, but no person may 
deposit more than 30Z. in one year, or 150L altogether. 

Savings banks have been highly successful. From 
the date of their establishment to the year 1840, 
twenty-four millions sterling had been deposited— a 
vast accumulation of small sums saved out of the 
earnings of the working classes. A few years ago an 
Act of Parliament was passed authorising the Post- 
master Greneral to establish savings banks in con- 
nection with the Greneral Post Office, the Govern- 
ment undertaking to give its own security for the 
money deposited, and to allow interest at the rate of 
2^ per cent, per annum : this is at the rate of 6d. in the 
pound, or one halfpenny in the pound per month. 
But no. interest is allowed on the parts of a month, 
nor upon the fractions of a pound. 

The advantages of the Post-office Savings Banks 
are very great. They are established in all parts 
of the kingdom: any simi from one ahiUing to 
thirty pounds may be deposited in one year; the 
deposit may be made on any day, and in any place . 
where a bank has been opened : the money may he 
withdrawn whenever required, and from any Post- 
office Savings Bank in the United Kingdom : the 
:^orms to be filled up for deposit or withdrawal^ and 
the bank-book in which the entries are made, are 
supplied to the depositor gratuitously : and all letters 



BOTS' FIFTH STAXDABD, 131 

that pass between the depositor and the Postmaster 
General respecting money in Post-office Savings 
Banks pass free of postage. 

Then, again, in the case of the death of the 
depositor without a will, no legal forms or expenses 
are incurred, the money deposited, if under 50i., being 
paid over by the Postmaster General to those relatives 
of the deceased who may be entitled to receive it. 
Every account opened with the Post-office Savings 
Bank is considered a private and confidential matter. 
The Act of Parliament under which these banks were 
established forbids any post-master or mistress to 
disclose the name of any depositor or the amount 
deposited, except to the Postmaster General, or under 
his directions. 

The boys who read this lesson need not stay imtil 
they are men to commence saving. Let them put 
by their odd pence until they have one shilling, then 
ask their parents' leave to take it to the Post-office 
Savings Bank. To this shilling may be added others, 
until a pound is accumulated ; then the money invested 
will begin to bear interest. At the end of the year the 
interest will be added to the principal. And if this is 
carried on year after year, a little added to the 
principal, and of course a little added to the interest, 
by the time the depositor is a man, a nice little fund 
will be obtained. And then if, as a man^ he saves a 
portion of his wages every year, by the time he 
arrives at middle age he will possess a sum large 
enough to supply, or in part supply his bodily wants, 
when sickness or distress, or the infirmity of age over- 
takes him. J.H, 



»s 
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FIEE INSURANCE. 



in-sa'riuioe (L. in, secims), m- | »'^'^m»rtBd(L,9Blxnio)teaIei:Ia- 

ewrity agahut lo9$^ bjf the pmf~ * Htm 

maU of a eerUun sum I prop'-er-ty (L. proprins), posses- 

des-o-W-don (L. de, solvs), da- sion, an estate 

tmetum, waste . mag-nif-i-ceiit (L. magnns, fio), 

Tol'-iin-tar-y (L. rolo), wUling I grand, splendid 
de-vi'-sed (L. di, risnm), eon- ag-ri-cul'-tiual (L. ager, cnltam), 

tticed, pUmned rdaimg to the art qf cultivating 



VB-lier'-iDg (L. n, ]eTis)» to 

lighten pain or sorrow^ to sute- 

cour 
cor-po-ra'-tion (L. corpus),, a 

society legaUy authorised to 

act as a single person 



the ground 

spec'-tt-la-ted (L. specio), traf- 
ficked with a view to gain 

man'-u-script (L. manns, scrip- 
tnm), a paper or book written 
by the hand 



It is one of the most beautiful results of civilisation 
that we learn more and more to help each other. 
The golden rule — * Do to others as you would they 
should do to you,' seems to be working itself out 
into purely business matters and business rules. 

Formerly it was too often the case that, when a 
trader's premises were burnt, he went out into the 
wide world a ruined man. Such need never be the 
case now. Fire is, indeed, such a terrible enemy, 
brings such swifb and utter desolation, that all men 
are moved to pity, and help those who suflFer from 
it. But vohirvtary help and pity are uncertain 
things, and a surer plan has been devised for helping 
such sufferers. 

After the great Fire of London, when countless 
numbers of houses lay in smoking ruins, the citizens 
began to seek some means of relieving each other in 
such terrible troubles. Several plans were proposed, 
and at last the Corporation offered to insure all 
houses built of wood at the rate of twelve pence in the 
pound, and houses of brick at sixpence in the pound. 
But the Corporation tired of the work, and a private 
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company, the * Friendly Society,' took it up. Their 
plan was this : — ^When any house or houses of the 
Friendly Society were burnt, the amount of damage 
was estimated, and then divided among the different 
members in proportion to the amount of property 
each one had insured* The Society was, therefore, 
strictly Trmtualj each member being a part-insurer 
of the other members' property. Indeed, this is in 
reality J though not in /orm, the case in all insurance 
companies. 

From the time of the Friendly Society, 1681, 
fire insurance grew steadily and rapidly, and has in 
our time attained most magnificent proportions. In 
1865, firom October to March, the numerous com- 
panies in England insured house and other property 
to the amount of 627,OO0,0OOi.. In that year the 
duty was reduced from Ss. to Is. 6d. per cent. Since 
then the duty has been entirely abolished. 

And now let us see a little of the plans and rules 
observed in this fire insurance. First, then, no per- 
son may insure property in which he has no interest ; 
that is, property which, if destroyed, would occasion 
him no loss. Again, wliat is nearly the same thing 
repeated, a person may not insure property above its 
real value* Were these rules not observed, it can 
easily be seen that insurance might become a species 
of gambling; and, besides, those who speculated on the 
possible destruction of the property of others, might 
be tempted to destroy it themselves. Indeed the 
second rule is often broken. Men will insure 
property of a very slight value at an enormous 
amount, and then commit the terrible crime of arson. 
This is one of the chief things insurance companies 
have to guard against. 

Then there must be given to the company a very 
full and detailed description of the property to be 
insured, of its situation, and especially of the risk of 
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fire it may be exposed to. Any wilful keeping back 
of such particulars makes the contract of no avail, 
and the company are not liable for any damage done. 

The persons whose property is insured must pay 
annually to the company a certain fixed amount called 
the preTniuTn. The premiums vary according to the 
nature of the thing insured. Thus bookbinders, 
because they keep a fire, and have loose paper-cut- 
tings, pay 58, 6c2. per cent., while booksellers pay 
only 28. per cent. So a wheelwright, with a stove, 
pays 10a. 6d. ; one without a stove, 58, A cotton- 
mill owner has to pay 148. per cent., because cotton 
will so easily catch fire. 

There are some kinds of property, however, which 
the companies will not insure at any rate. Among 
such things are money, both coin and bank notes, 
valuable documents, manuscripts, &c., very costly 
pictures or statues ; and many companies will not 
insure gunpowder, petroleum, &c. The reason of 
this can be seen at once. It is either because of the 
peculiar risk of fire the property is exposed to, or the 
extremely costly nature of the things insured. 

It is hardly possible to over-estimate this blessing 
of fire insurance. Imagine the heavy load of care 
which it lifts from the mind of the manufacturer, 
whose mill may be reduced to ashes in spite of all 
his efforts. Formerly he would have been a b^gar ; 
now he may begin business again, hardly, if any, the 
poorer. 

E. McW. 
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LIFE ASSUKANCE. 



as-sn'-rance (L. ad, seciims), m- 
citrity 

in-ev'-it-a-ble (L. in, e, vito), una- 
voidable 

stip'-u-lated (L. stipulor), con- 
tractedj bargained 

fi'-nal-ly (L. &ii8), lastly 

pri'-ma-ry (L. 'piirnus), first, 
original, chief 

UQ-im-pauZ-ed (S. nn, L. in, 
pejor), not diminished 

es-tab'-liah-ment (L. sto), fixed 
state, settled regulation 



phi-los'-o-pher (Gr. philos, so- 

phos), one versed in jphilo- 

sophy 
Med-i-tcr-ra'-ne-an (L. medins, 

terra), encircled with land 
prob-a-bil'-i-ty (L. probo), ap* 

pearance of truth 
ex-am-i-na'-tion (L. ezamen), the 

act of searching, enquiring, or 

questioning 
doc'-u-ment (L. doctum), written 

evidence 



Life Assitbance diflTers in several points from fire 
insurance, and in this particular one, that the thing 
insured against — ^viz., death — ^is vnevitable ; while a 
destructive fire is not. A merchant may for long 
years pay the fire insurance premiums and receive 
no return whatever ; but the friends of every person 
whose life is insured receive, sooner or later, the 
stipulated sum. 

Yet this is not so great a difference as it looks. 
The thing insured against in life assurance is really 
early and un€Qq>ected death, and only in such cases 
can we strictly say that the benefit of life assurance 
has been gained. In other cases, the annual 
premiums, together with the interest upon them, 
amount to more than the sum which is finally paid. 

The primary calculation which has to be made in 
life assurance is that of the probable duration of 
human life. Even the old Bomans made this cal- 
culation more or less perfectly, and valued the life 
of a man of twenty at twenty-eight years, of a man 
of thirty at twenty-two years, of one of fifty at nine 
years, and so on. Human life has been lengthened 
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and made more secure since then ; and now the life 
of a man of thirty is valued at thirty years. 

Supposing, then, a person aged thirty insures his 
life. It is plain that he must pay such annual 
premiums as will, with their interest, amount in 
thirty years to the sum for which he is insured. He 
may die far earlier, perhaps the veiy first year, but 
other men will certainly live beyond the calculated 
period, or it would not be a true average period 
at all. 

It is rather curious, but at the same time per- 
fectly certain, that the study of the laws of chance 
in dicing and other kinds of gambling first led to 
the establishment of life assurance. A strange 
instance of good coming out of evil ! 

The old philosopher who first wrote a work on the 
subject saw that just as a gambler, if he only played 
long enough with the dice, would certainly regain 
all which he might have lost, so one might safely 
insure the lives of a great number of persons, resting 
assured that the long lives would balance the short 
ones. 

There are traces of what resembles life assurance 
to be found far back in history. A sea captain sail- 
ing in the Mediterranean, and fearing capture by 
the Moorish pirates, would pay a premium to a 
merchant — ^who then engaged to ransom him if he 
were taken prisoner. Pious pilgrims going to the 
Holy Sepulchre often did the like. 

But now we must see the rules observed in life 
assurance. First, then, no person can insure a life 
in which he has no interest. That is, there must be 
no betting or gambling on the probability of any 
person's death. Then a person before being insured 
must give in writing a very full and particular 
account of his health and habits, and must also 
undergo a medical examination. For it would, of 
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txmrse, be against the interests of the company to 
insure anyone who will probably die early. 

In general, therefore, no one can be insured who is 
not in sotmd health, and this is one reason why it is 
wise for yov/ng men to insure their lives while their 
health is still unimpaired and unbroken. 

The age of the person insuring must be correctly 
stated, and some proof given — for the amount of 
annual premium depends upon the age. Thus, to 
insure lOOL at death an annual premium of IL 178. 
suffices if the assurance is effected at the age of 
twenty, but the annual premium is 21, 88. if the 
assurance is not made till the age of thirty. 

The document containing the contract between 
the company and the person assured is called the 
policy. It may be, and sometimes is, sold by the 
holder like any other kind of property. 

The funds received by the company in premiums 
are, of course, applied by them in business as advan- 
tageously as possible. In many companies a portion 
of the profits which are made in this way is divided 
among the persons insured. These portions of 
profits are termed bonuses. 

The benefits of life assurance are very great. The 
strong, loving husband and father is brought to an 
early grave. All revenue ceases, there are no lands, 
no property to divide, but the sting of death is partly 
taken away in knowing that there is one little sum 
left safe for those whom he leaves helpless behind 
him. 

B. McW. 
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THE LAW OF GRAVITATION. 



gray-i-ta'-tion (L, gravis), the 

force bywhick bodies are at" 

traded to the eefUre 
im-a-gi-na'-tions (L. imago), eon- 

ceptfonSy images in the mind 
ig^-oor-ance (L. ignorans), want 

of knovoiledge 
ce-les'-tial (L. coelum), heavenly 
as-tzon'-o-mer (Gr. aster, nomos), 

one skiUed in the study of the 

heaveniy bodies 
sup-po-si'-tion (L. sub, positum), 

position without proof 
per-plox'-i-ty (L. per, plexum), 

difficulty, anxiety 



i'-so-la-ted (L. insola), detached, 

separate 
oon-so-Ia'-tion (L. oon, solar), 

comfort 
con-strain'-ing (L. con, stariogo), 

foTcmg, compelling 
Yor'-ti-cefl (L. Tortex), whirlpools 
coun-ter-ac'-tion (L. contra, 

actam), opposition 
i-den'-ti-cal (L. idem), the same 
in'-fi-nite-lj (L. in, finis), without 

limits 
per-va'-^ed (L. per, vado), spread 

through 
en-doV-ed (L. in, dos), furnished 

with a portion, enriched 



The study of the system of the heavens has in all 
ages been considered one of the noblest, and through 
the earnest labours of many illustrious men, it has 
now become one of the furthest advanced of human 
studies. 

The science began, like most others, in strange 
and fanciful guesses, by which men's imaginations 
were satisfied and their ignorance hidden from them- 
selves. Many of the ancient philosophers believed 
the sky to be a revolving crystal sphere, in which 
tlie sun, moon, and stars were fixed as beautiful 
lamps to shed light upon the earth. But observa- 
tion soon taught them that the sun and the planets 
were not so fixed, but that they changed their posi- 
tion among the other heavenly bodies. Then it 
was thought there must be some great system of 
celestial wheels connected with the vast sphere, and 
revolving within it, each wheel carrying a planet 
round with it in its rapid course. 

These and other such fancies have been swept 
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away before our exacter knowledge ; but we must 
thank the ancient astronomers for the loving patience 
with which they watched the heavens, and recorded 
all that they saw that was strange or noteworthy. 
The old records of the priests in Babylon led the 
great Frenchman, Laplace, to discover a long hidden 
law of the moon's motion. 

To all the ancient philosophers it seemed an 
undoubted truth that this our little world was the 
centre of the universe. A most natural supposition, 
but one exceedingly unfortunate for the progress of 
science. For the paths of the planets, when viewed 
from the earth as centre, seem nothing but per- 
plexity and confusion. It was an immense gain 
when astronomers learnt to take their station, as it 
were, in the sun. Then it was found that the planets, 
the earth among them, describe quite regular paths 
round the sun as a centre. These paths are very 
nearly perfect circles. The credit of this discovery 
belongs to the great German, Kepler. Through 
long years of poverty and neglect he toiled ou, 
cheered only by the beauty and elevation of the 
subject itself; and when all his calculations were 
completed, and his discovery stood in beautiful per- 
fection, even then it gained but little notice. ' Grod 
has waited thousands of years for one to discover his 
plan, and should not I now wait in patience for one 
to believe my discovery ? * This was the brave man's 
self consolation. 

Truth at last prevailed, as it ever must, and all 
men at last believed the planets moved round the 
sun ; and from henceforth the great study of astro- 
nomers was that of central forces, that is, of forces 
which cause bodies to move round some centre. A 
very perplexing study it was. For it seemed most 
natural that a force, or any number of forces, when 
impressed upon a body would cause it to move in a 
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atraigJU line. What then could be constraining the 
planets into circular paths ? 

Descartes, a great French philosopher, proposed 
to end the difficultyby supposing that the planets were 
carried round the sun in whirlpools or vortices, the 
sun being at the centre. But this was so plainly a 
return to the random guesses of the ancients that 
few only believed it. 

No satisfactory explanation was found till Newton's 
time. He discovered that every planet was acted 
upon by two forces, one of which urged it forward 
in a straight line, while the other was continually 
drawing it out of the straight line towards the sun, 
and by the constant counteraction of these two forces 
a circular path was described. The former of these 
two forces was easy to imderstand. It was con- 
sidered to be the force with which the Creator hurled 
forth the planet in the beginning. But the latter ? 
It appeared to arise from the sun, which seemed to 
possess a power of drawing all things towards it. 

Now the question arose, Did such a force exist 
anywhere else in Nature ? or was the sun alone in 
possession of this mysterious power ? 

Newton saw that there were forces in Nature 
resembling this one. The earth seemed to possess a 
similar power over the moon, and it also has the 
power of holding all things securely on its surface 
and of drawing back again anything which might be 
thrown up from it. After many years of careful 
study, Newton proved that these forces were not 
only similar, but absolutely identical. This myste- 
rious power, called Fokcb of Gravitation, was not 
possessed by the sim only, or the earth only, but by 
every particle of matter in the universe. Every 
grain of sand, every drop of water, attracts every 
other material object no less really than the sun 
does, though with infinitely less power. The earth 
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attracts the sun, and the sun the earth, and they 
both revolve round the centre of gravity of the two. 
Were they equal bodies, the centre of gravity would 
be just midway between them. But, since the sun 
is so immensely greater than the earth, the common 
centre of gravity is within the sun's body, and near 
its centre, so that we may consider the sun as stand- 
ing still, and the earth only as revolving. It was 
Newton's glory to see and show that this mighty 
force pervaded all Nature. Nothing is too distant, 
too great or too small for its influence. It holds the 
earth and the other mighty planets in their courses, 
and maintains their beautiful order, but it also holds 
the atoms of dust safely to the bosom of the earth, 
and the drops of water in the oeean bed. 

The rety law that moulds a tear, 
And bids it trickle from its source ; 

That law preserves the earth a sphere, 
And guides the planets in their course. 

The mystery of the power Newton did not, and 
could not, explain ; but he showed it was no isolated 
contrivance which God had made use of in one 
portion only of His works, but a power with which 
He has endowed all things, both great and small, 
from end to end of His creation. * All Thy works 
praise Thee, God 1 ' 

E. McW. 
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COMPOSITION AND PROPERTIES OF THE 

ATMOSPHERE. 



sphere (Gr. sphaiia), a globe^ a 

round body 
in-yis'-i-ble (L. in, visum), that 

cannot be seen 
en'-ve-lope (Fr.), a forapper, an 

outer covering 
iu-gre'-di-ent (Fr.), one of the 

compoTient parts of a mix- 
ture 
in-dis-pen'-sa-ble (L. in, di, 

pendo), absolutely necessary 
oon-sti'-tu-ent (L. con, statuo), 

an essential part of anything 
re'-spi-ia-tion (L. re, spiro), the 

act of breathing 
oom-buB'-tion (L. con, uro, nstam), 

the act ofbumina 
oon-fla-gn^'-tion (L. con, flagro), 

a great fire 



nox'-ions (L. noceo), injurious^ 
hurtful 

in-ert' (L. iners), very slow to act^ 
dull 

ex-pel' (L. ex, pello), to throw out 

nar-cot'-ic (Gr, narkotikos), />r<7- 
ducing sleep, and in overdoses 
death 

de-le-te'-ri-ou8 (L. deleo), poison- 
ous 

ab-sorb' (L. ab, sorbeo), to suck 
up 

ap-pro'-pri-ate (L. ad, proprins), 
(v.) to take for oneself 

a'-que-oos (L. aqua), watery 

vi-cin'-i-ty (L, vicinus), neigh- 
bourhood 

be-nef -i-cence (L.bene facio), the 
practice of doing good 



The term atmosphere is derived from two Greek 
words, atmos, vapour, and sphairay a sphere ; and is 
the name given to the invisible envelope of air 
which surrounds our earth, and accompanies it in its 
revolution through space. 

Atmospheric air was long regarded as an dement^ 
or simple substance; but modern chemists have 
proved it to be a mechanicdl mixture of several 
distinct gases. The most important of these are 
oocygen and nitrogen^ which so exceed the others in 
quantity, that the air is often spoken of as consist- 
ing of these two alone, mixed in the proportion of 
one gallon of oxygen to nearly four gallons of nitro- 
gen. We shall show, however, that there are at 
least two other ingredients which are eaaentiai to the 
composition of the atmosphere. 

Undoubtedly the most indispensable constituent 
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of the atmosphere is ozygen, which is the great sup* 
porter of respiration and combustion. Indeed, were 
the air deprived of its oxygen, no human being or 
animal of any kind would be able to live in it, nor 
could we get a fire or candle to bum. Moreover, 
there is no other gas, simple or compound, which 
could be substituted for oxygen ; that is, there is no 
other gas which alone, or mixed with nitrogen, would 
form an atmosphere in which animals could live, and 
fires bum. But it is possible to have ^ too much 
of a good thing,' and an atmosphere composed of 
oxygen alone would cause animals to live too fast, 
producing fever, inflammation, and death. It would 
likewise lead to a general conflagration, for we 
should not be able to put out a fire, but even the 
iron fire-grates would bum with a rapidity and fury 
which would soon set the world in a blaze. 

Hence the necessity for mixing the oxygen with a 
gHs like nitrogen, which moderates its action, and 
renders it fit for animals to breathe continuously 
without imparting to the atmosphere any noxious 
equalities. No other gas is so well adapted for this 
purpose as nitrogen, because no other gas possesses 
such inert and negative properties, or manifests so 
little tendency to combine with other bodies. 

Another gas, known by the names of carbonic 
acid, carbonic anhydride, choke-damp, &c., is a con- 
slant constituent of the atmosphere, although it is 
present in very small quantities only, varying from 
3 to 6 parts in 10,000 of air. Tliis gas is expelled 
from the lungs of animals by the act of breathing, 
and is produced by the combustion of coal, wood, 
candles, &c., by fermentation, and by the decay of 
animal and vegetable matter. It acts as a strong 
narcotic poison upon animals, who are unable to 
breathe it unless it is mixed with about 200 times 
its volume of air« But, although it is so deleterious 
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to animals, it is eaaential to the life of plants, whibb, 
without it, would soon wither and die. During the 
day, a healthy plant has the power of ahsorbing 
carbonic acid from the air, by means of the count- 
less pores on the under side of its leaves. It appro- 
priates the carbon of the gas to its own wants, and 
evolves the oxygen with which the carbon was com- 
bined. We have here a beautiful view of the mutiud 
adaptation of the animal and vegetable kingdoms : 
animals take oxygen from the air, and exhale 
carbonic acid, whilst plants absorb carbonic acid, and 
restore oxygen — ^thus preserving the purity of the 
atmosphere. 

A fourth esaeTUiai constituent of the atmosphere 
is water^ in the form of vapour. At all temperatures 
water is continually rising into the air by evaporation; 
and the hotter the air is the greater the quantity 
of moisture it holds in suspension. The amount of 
aqueous vapour in the atmosphere is therefore vari- 
able, being dependent upon the climate, the season 
of the year, the presence or absence of large tracts 
of water in the vicinity, &c. A little reflection 
will show how indispensable is this ingredient of the 
atmosphere, for without it there would be no genial 
showers, no refreshing dews, no clouds, no mists, no 
snow, no hail. And further, if we were surrounded 
with a perfectly dry atmosphere, the leaves of the 
trees would shrivel up and fall off, and we ourselves 
should soon become ghastly mummies. It is the 
absence of moisture which, in great measure, makes 
the Simoon, and other winds of the desert, so in- 
jurious to animal and vegetable life. 

Besides the four essential ingredients already 
mentioned, the atmosphere contains very small 
quantities of other volatile substances, which must 
generally be regarded as accidentai impurities; 
except, perhaps, in the the case of nmmonia^ traces 
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of which are aJ/waya present, and which is known to 
be beneficial to growing plants. 

As the air of some districts is undoubtedly better 
adapted for imparting health and vigour to the 
human frame than that of others, it was naturally 
imagined that, in healthy situations, the atmosphere 
contained more than an average proportion of 
oxygen, or vital air, as it was termed. Such, how- 
ever, is not the case, for the proportions of oxygen 
and nitrogen in the air are the same in all regions 
of the earth, and at all altitudes ; but the amount 
of impurities present is very variable. 

The mechanical and physical properties of the 
atmosphere are so well known that we shall only 
allude briefly to the more important of them. Being 
a gas, the air is extremely compressible and elastic ; 
and, like all other material substances, it possesses 
weight. At the level of the sea it exerts a pressure 
of nearly fifteen pounds on every square inch of sur- 
face ; and this property has been turned to good 
account in the construction of the barometer and 
the common pump, and in numberless other in- 
stances. In small quantities the air is perfectly 
transparent and colourless ; but, when viewed in 
large masses, it presents a blue appearance. It is 
tasteless and inodorous ; for, were it otherwise, our 
senses of taste and smell would be of little use to us. 
The faculty of speech likewise would have been 
given to us in vain if the air had not the power of 
transmitting soimd. Again, were there no atmo- 
sphere, there would be no twilight ; so that, without 
a moment's warning, we should be suddenly plunged 
from the brightness of mid-day into the gloom of 
midnight. In short, no one can study the composi- 
tion and properties of the atmosphere without being 
struck with the many proofs afforded of the infinite 

V. B. L 
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power, unerring wisdom, and kind beneficence of its 
Great Creator. 

* But not alone in yon stapendons spheres 
His power immense, His majesty ajppears : 
We view His kind. His life-presemng caie, 
In all the wondrous properties of air/ 

G. H. G. 



SOUND. 



oom-par'-a-tiye-ly (L. comparo), 
by compariaon 

reg-u-lar-ly (L. regula), in a rC" 
gular manner 

am'-pli-tude (L. ampins), large- 
ness^ extenty capacity 

re-flect'-ed (L. reflecto), bent or 
throum back 

^•last'-ic (Gr. elauno), epringing 
back 



di-re(/-tion (L. dirigo), awit a 

command 
in-vis'-i-ble (L. invisus), thai 

cannot be seen 
mem'-brane (L. membrana), a 

thin skin formed by fibres 
per-ceiv'-ed (L. percipio), seen, 

understood 
con-vey' (L. conreho), to carry, 

to transmit 



There are few things in Nature that give us more 
pleasure than to hear sweet sounds, such as the gentle 
rustling of the wind through the leaves, the low 
murmuring of a brook, the sweet singing of birds, 
and especially the merry voices of little children at 
play. And perhaps there are few things grander 
than the loud howling of the wind in a tempest,, 
the roaring of the lion, a waterfall, or the sea, or the 
awful crashing of the thimder-clap in the mountains.' 

Most people have often heard soimds such as these^ 
but comparatively few people have any knowledge 
of their nature and their cause. Let us look into 
the matter a little, and see if we can understand what 
sound really is. 

If you take hold of one end of a long rope, the{ 
other end being fixed to a wall, and regularly moviN 
your hand up and down, you will throw the ropt 
into a numb^ of ridges and hollows which will mak« 
their way along the rope one after the other at 
regular distances apart. These ridges and hollow! 
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are called waves. You will notice that the different 
parts of the rope move up and down only, and not 
onwards towards the wall. It is only the form of 
the wave that moves onward. 

The distance from the top of one ridge or crest to 
the next, or from the bottom of one hollow or trough 
to the next, is the length of the wave, which depends 
upon the quickness with which you move the hand. 
Tile quicker you move your hand up and down the 
shorter will be the waves. 

Again, the distance which any part moves up and 
down is called the ampUtude of the wave, which 
depends upon the force with which you move your 
hand — ^the greaterthe force the greater theamplitude. 
Notice further that thefarther the wave from the hand 
the smaller is the amplitude, though the length of the 
wave remains the same. You know that if you throw 
a ball against a wall it will rebound or be reflected 
back to you again, and the more elastic the ball 
and the wall are, the * better the ball will rebound. 
You will also find that not only will a wave pass 
along the rope from your hand to the wall, but one 
will be reflected from the wall to your hand. We 
may call this a rope echo. The like thing takes place 
when a wave of water strikes against a wall or rock. 

If you lay on the floor a train of elastic balls or 
marbles close to one another in a straight line, and 
then give the first a tap in the direction of the line, 
the tap will be carried from ball to ball through 
the train, each ball springing back again when it has 
given up the tap. Thus a sort of wave passes through 
the row. If the row be long enough, the force will 
die out before the end is reached, but if not, the last 
ball, having nothing to strike against, will fly from 
the rest. Should it strike against a wall with suffi- 
cient force it will rebound and cause a return wave, 
a sort of echo, through the row. 

X. 2 
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If you put one end of a string or brass wire under 
your foot, stretch it with one hand and pluck it in 
the middle with the other, the string or wire, being 
elastic, will vibrate backwards and forwards till, when 
the force is spent, it comes to rest. But as the string 
vibrates you hear a certain sound, which becomes 
fainter and fainter, dying out with the vibration of 
the string. Whence comes this sound ? Between 
you and the string are rows of invisible waUsj atoms 
of air. As the string vibrates it strikes against the 
atoms next to it, driving the atoms against one 
another, till at last those in your ear strike against a 
membrane, like the parchment of a drum, which con- 
veys the force to a nerve which in turn conveys 
it to the brain, where it is perceived as sound. The 
same thing takes place when you strike a bell, tun- 
ing-fork, or any sounding or elastic body. 

As the string vibrates backwards and forwards it 
causes the atoms of air to «wing backwards and for- 
wards too for short distances. The distance each 
atom swings is called the ampl/Uvde, which depends 
upon the force with which you pluck the string or 
strike a bell. 

If you pluck the string with greater force you 
make it swing wider but not quicker than before ; 
the atoms of air swing wider, strike the ear with 
greater force, and you have a lovder sound. Thus 
loudness depends upon the force of the vibration; 

The atoms are also in places crowded together and 
in others not. These crowded and uncrowded parts 
are at the same distance apart in the same soundi 
and the distance from one crowded part to the next 
is called the length of a wave of air or sound. 

If you shorten the string it will vibrate more ' 
quickly than before, and make shorter waves of air, 
and you know you get a higher note or sound. But | 
if you lengthen the string it will vibrate more slov?ly> 
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make longer .waves, and you will get a lower note. 
So that the pitch of the sound depends upon the 
rate of vibration. Thus with strings and pipes of 
diflferent lengths we get higher or lower notes from 
the piano, the organ, or a boy's throat. 

When a wave of air strikes against a wall, before 
it dies out it is reflected as an echo. And sometimes 
a sound is reflected again and again many times. 
For instance, there is said to be a place in Woodstock 
Park, near Oxford, where a shout is repeated as many 
as twenty times. Most large buildings, such as 
churches, school-rooms, and the like, produce very 
disagreeable echoes, especially when empty. The 
echoes under the dome of St. Paul's Cathedral are 
80 troublesome as sometimes to draw away one's 
attention from the preacher's voice. Echoes are com- 
mon in the squares of towns and in mountainous 
and rocky districts of the country. 

At some distance off you see a man cutting down 
a tree. You see the axe fall, and preaeTvtly you hear 
the sound of the blow. Or a man is about to fire a 
gun, you see the flash, and presently you hear the 
report. How is this ? If you were near these men 
you would hear the sound as soon as you saw the 
flash or fall of the axe. A boy standing farther away 
than you would not hear the sound so soon, nor would 
it be so loud to him. A sound-wave takes time to 
make its way or to travel from one place to another. 
It has been found that sound travels in a frosty day 
1,090 feet, and in a warm day 1,120 feet in a second, 
or about twelve miles a minute ; so that if we see 
the flash of a gun or of lightning, and notice the 
time by a watch when we hear the report, we can tell 
howfer off we are from the gun or the thunder-cloud. 

But air is not the only thing which will convey 
sound. If one boy tap one end of a long iron fence, 
a- second boy, with his ear close to the other end, will 
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hear the tap sooner and better than a third boy who 
is standing a little distance off. The atoms of iron 
convey the tap more quickly than the atoms of air. 
So a slight scratch, or the ticking of a "watch at one 
end of a long piece of timber, can be much more dis- 
tinctly heard if you place your ear against the other 
end than if you do not 

You may illustrate this yourself by a simple and 
amusing experiment. Take a piece of common 
string about a yard long. Make a loop in the centre 
and pass a poker through it, so as to be supported 
by the loop. Now put one end of the string into one 
ear, and the other into the other. On striking the 
poker lightly against the wall, or any other hard sub- 
stance, you will hear a sound like a large church hell. 

It has been found that sound travels about sixteen 
times as fast along iron and wood, and four times as 
fast in water as in air, these substances being more 
elastic than air. 

H. T. 



HEAT. 



ther-mom -e-ter (Or. thermos, 

metron), an instrumeTU far 

measuring heat 
con-duct'-or (L. condaoo)i a 

leader 
Bub'-stanoe (L. subsisto), eome- 

thino existing f a body 
vi-bra -tion (L. Tibro), quiverif^, 

the act of moving baekuKiri 

andfortoard 
ra'-di-ate (L. radio), to emit 

rays 

EvBKTBODT kuows that we get heat from the sun and 
from our fires. But are there no other means of 



ob'tain'-ing (L. obtineo), gain- 
ing j procuring 

ma-chin'-er-y (Or. mechan^), 
engines 

fric'-tion (L. frico), the act or 
effect of rubbing 

un-pleas'-ant (S. un, L. placeo), 
in a manner not pleasing 

per-cna'-Bion (L. percutio), tfie 
act or effect of one body striking 
another 
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obtaining heat than these ? Perhaps not in the long 
run ; but let us see. 

What boy has not often rubbed a button on a form 
till he has made it hot enough to bum his own hand, 
or, more generally, his neighbour's ? Do we not often 
rub our hands and our feet to make them warm ? 
Sometimes this rubbing becomes a more serious 
matter. You have perhaps heard or read that forests 
have been set on fire by the rubbing of two branches 
together in the wind. You have seen people oiling 
or greasing the wheels of machinery or railway car- 
riages. Why is this ? It is done to prevent the 
rubbing of the wheels and axles, which would make 
them so hot as to set fire to the woodwork of the 
carriage or wear out the machine. In spite of this 
greasing, railway carriages have been set on fire by 
the rubbing of the wheels and axles. Now rubbing 
of any kind is called friction^ which, as you see, is 
a source or cause of heat. 

We not only rub our hands and feet to make them 
warm, but we clap our hands and stamp our feet for 
the same purpose. I suppose there are few boys who 
do not know what it is to have some part of their 
bodies warmed impleasantly by a fall or a blow. 
You must often have seen sparks of fire fly from 
under a horse's foot when he has kicked against a 
stone, or, perhaps, even you have struck fire in the 
same way with the heel of your boot. Take a large 
nail, and hammer it well on an anvil ; you will soon 
make it too hot to hold. Further, you may shake 
cold water in a bottle till you make it and the bottle 
quite warm. We then get heat by hammering, or 
percuaaion, as it is called. 

Again, mix together a little vitriol and water, 
both cold, in a glass ; they will make one another 
and the glass quite hot. Pour some water on quick- 
lime, and the heat will become great enough to set 
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paper, shavings, and wood on fire. Men who work 
about buildings frequently roast potatoes and cook 
meat in slaking lime. Boys who Uve in the country 
must know very well that in showery weather farmers 
sometimes put their hay into a rick before it is dry. 
By and by it begins to smoke, and the rick has to be 
ta^en to pieces quite charred and black within, if it 
has not already taken fire. You know that if you eat 
a good dinner you feel warmer after than before, 
even if the food be not so warm as your own body. 
In some way the food has given you heat. If you 
were to burn that food, would it give you as much 
heat, if you could catch it all, as when you eat it ? 
Just as much, and no more. Indeed the fire may 
be said to eat the coal which it bums, and you to 
bum in your body the food which you eat. In all 
these instances some change takes place in the 
vitriol, the water, lime, grass, and the food, called a 
chemiccd change, which change is the cause of heat. 
I put one end of a poker and of a stick of the same 
length into the fire, and presently I touch the other 
end of each. The poker is hot, but the stick is no 
hotter than before. I let them stay longer ^ now I 
cannot bear my hand on the poker, but t^e stick is 
scarcely warm, although it is partly burnt away. 
The thermometer, of which I shadl have to speak by 
and by, tells me that all the things in the room 
except those close to the fire are equally warm. I 
touch the door-handle, the key, and other metals 
about the room ; the woodwork, the wall, the table- 
cover, and the carpet. My hand tells me they are not 
equally warm, but that the metals are colder than 
the wood, and the wood colder than the table-cover 
and the carpet 1 Which am I to believe, my hand or 
the thermometer ? Now the thermometer in such 
matters is a better judge than my hand, and I must 
believe it. 
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Then how is it that, of things equally warm, some 
appear warmer than others ? In the case of the poker 
and the stick in the fire we found the poker much 
hotter than the stick, though they had been in the 
fire the same time. The fact is, the heat made its 
way along the poker very much faster than it did 
along the stick, for which reason the poker is said to 
be a hett&r conductor of heat than the stick, or that 
iron is a better conductor of heat than wood. When I 
touched the metals in the room, they felt colder than 
the wood, and the wood colder than the woollens — 
that is, the metals being good conductors, and colder 
than my hand, carried away the heat from my body 
much faster than the other substances, which are 
had cond/iictors ; the woollens being worst of all. 

You see now why we take hold of the hot handle 
of the kettle with a woollen holder, why we cover 
our floors with carpets and our bodies with flannel, 
and why birds and beasts are clothed with feathers 
and furs. Air is one of the worst conductors of 
heat, so people in cold countries have double doors 
and windows, and birds ruffle their feathers in cold 
weather. 

I stand before the fire or in the sun, and the 
heat warms me ; and the more I get in front of 
the fire, the more heat I receive ; the more I go 
from the front of the fire towards the sides, the less 
heat I receive, although I do not get any farther 
away. In the same manner those countries which 
have the sun overhead receive very much more heat 
and are hotter than those to the north and south, 
where the sun is never overhead. 

But how does the heat from the fire or the sun 
come to me ? What is there to conduct or bring it ? 
You will perhaps reply that the air brings it. But 
you learnt just now that the air is a bad conductor ; 
and, if it were not, it behaves in such a way, as you 
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will see by and by, as to rob me of heat rather thaa 
to enrich me. Then you ¥rill very likely think, as 
nearly everybody else used to think, that the heat 
must dart out from the fire and from the sun. But 
it is pretty certain that heat is not a thing which can 
thus dart out of one substance into another ; for if we 
make a substance never so hot, it does not become 
any Jieavier, and if it grow never so cold, it gets no 
lighter. 

If then the air does not bring the heat of the fire 
or of the sun to me, and if it does not dart out against 
me, there must be something else between the fire 
and myself, along which the heat can travel. You 
will remember that in the lesson on Sound we learnt 
that the vibrations or tremblings of the atoms of 
a bell are carried along by the air from atom to atom, 
till at last the nerve of the ear takes up the trem- 
blings which are felt as sound. Now it is believed 
that between the earth and sun, and everywhere else, 
there is a substance very much thinner than air, 
called ether ; that the fire, the sun, and other things 
which give out heat are really in a state of rapid 
trembling, or vibration, and that the ether carries 
along the heat vibrations somewhat like the way in 
which air conveys soimd vibrations, and as the 
poker conveyed the heat vibrations, only exceedingly 
faster. When heat is thus conveyed by the ether, 
it is not said to be conducted, but rad/idted. The 
body which gives out the heat is said to radiate it, 
and that which is warmed by it is said to absorb it 

If you put a bright metal teapot and a dark 
earthenware one full of hot water upon the table, they 
will both begin to radiate their heat, and will in 
time become cold. Which do you think will win 
the race, or get cold first ? Try it. You will find 
the black teapot will win. Put them both before 
the fire full of cold water. Now, which will get hot 
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the first ? We shall find the black teapot will win 
again. That is, the teapot which radiated £Eistest 
will absorb best. And, generally, you will find that 
dark rough substances absorb and radiate well, while 
blight smooth substances absorb and radiate badly. 
You will now, I think, understand why it is that 
people in hot countries wear light-coloured cloth- 
ing, and why the driver keeps his engine so bright. 

But what becomes of the heat radiated against the 
bright teapot ? In the lesson on sound it is explained 
that the vibrations are reflected or thrown back when 
they strike a wall. In like manner the bright metal 
reflects the heat vibrations. So bright metals are 
good reflectors of heat. 

I cannot in this lesson say more than a few words 
about the work which heat does ; for heat really 
does a vast amount of work. One might almost say 
it does all the work in the world. 

It does chiefly two things. It warms bodies and 
expands them, or causes them to swell out. Hold a 
bladder half full of air before the fire. The bladder 
swells out, and becomes ready to burst. The heat 
warms the air, and drives the atoms away from one 
another against the sides of the bladder, which they 
drive out, lifting back the air outside. But the half 
bladder, say a quart, has become two quarts without 
becoming heavier. So, then, warm air is lighter 
than cold, and, if lighter, warm air will rise and 
cold air sink. 

You will now understand how it is that smoke 
and flame rise when we light a fire. 

Fill a phial full of quite cold water, and put it 
into a basin of warm water. The heat will expand 
the water in the bottle and make it run over. The 
more you heat it, the more it will expand. Leave 
your kettle on the fire, what becomes of the water ? 
You say it is all boiled away. But where has it gone ? 
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The heat of the fire has expanded it into vapour, 
making it take up nearly 1,800 times as much room 
as before. The sun is continually doing work of 
this kind. 

But heat expands most other things besides air 
and water. If you heat an iron rod, it will become 
longer and bigger than before. Small spaces are 
left between the metals on a railway because m 
summer the metals become a little longer than 
they were in winter. 

H. T. 



EAIN, HAIL, AND SNOW. 



at'-mo-sphere (Gr.atanos, sphaira), 

the air which encompasses the 

earth 
ab-sorb' (L. absorbeo), to suck 

up 
re-las' (L. relaxo), to loosen^ 

to slacken 
ex-pand' (L. ezpando), to spread, 

to la^ open 
sat'-u-ra-ted (L. sataro), JUledf 

tUl no more can be received 



con-tin'-Q-al-ly (L. continnus), 
unceasingly 

con-dens'-ed (L. con densiis), 
made more dense or thicker 

re-maind'-er (L. remaneo), that 
which is left 

cen'-tral (L. centrum), relating to 
the centre 

nn-foi'-tn-nate-ly (S. nn, L. 
fortuna), not prosperously, un- 
happily 



Every boy who reads this book is pretty sure to 
have learnt that the earth on which we live is sur- 
rounded by a covering of air called the atmosphere, 
which reaches more than fifty miles high, getting 
thinner and thinner the farther we go from the 
earth, and in which birds and insects fly as fishes 
swim in water. 

I daresay you have often noticed that, if you leave 
your inkpots uncovered for any length of time, the 
ink soon becomes thick, and at last disappears, 
especially in the summer. You may also have fre- 
quently noticed that the water in open vessels, 
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puddles, and ponds disappears in dry hot weather. 
Wliat has become of the water, of the ink, and of 
the puddles and ponds ? You will at once reply 
that the sun has dried them up ; that is, the heat of 
the sun has changed the visible water into invisible 
vapour. Now, as a gallon of vapour is much lighter 
than a gallon of air, the vapour rises into the air, 
which holds it up as it holds up dust and other sub- 
stances lighter than itself. 

In the tropics, where the sun is always overhead, 
and where it is, therefore, very hot, a very great 
deal of vapour is thus raised into the air, some of it 
being carried by winds over other parts of the world, 
so that there is always more or less vapour in the 
atmosphere. 

If I slightly squeeze a sponge, and so dip it into 
a vessel of water, the sponge will absorb or dry up 
35 much as my hand will allow it to hold, and no 
niore. Now if I relax the sponge or squeeze it less, 
it will expand and drink up more water, and so on 
the less I squeeze it. In each instance it will absorb 
as much as it can hold, or it will become aaturated^ 
But if I squeeze the sponge when it is saturated, 
the water will fall out, and the more so the more I 
squeeze it. 

The air in this respect behaves somewhat like a 
sponge. You remember reading in the lesson on 
Heat that when air is warmed it expands, becomes 
lighter than before, and rises. Now warm, expanded 
air will hold more vapour than cold, dense, or unex- 
panded air, and the more it is warmed the more 
vapour will it contain. So you see that heating the 
air is very much like relaxing the sponge. 

But as the sun is continually lifting the water into 
the air, the air must in time become saturated with 
vapour, and unable to hold any more. In that case 
a slight squeeze will drive the vapour out as the 
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water was squeezed out of the sponge. But what 
hand is there to squeeze the atmospheric sponge ? 
You will not have forgotten that when the expanded 
bladder of air was removed from before the fire, as it 
cooled it shrank up into its former size; that is, 
the air was condensed on losing heat. 

Again, you must have often noticed the cloud of 
mist a little way from the spout of the tea-kettle, 
though you could see nothing close to the spout. 
And you have frequently seen the like clouds issuing 
from your own nostrils and from the nostrils of 
other persons, and of horses on a cold day. How is 
this ? Vapour comes from your nostrils in the sum- 
mer time, though you do not see it then, but may 
easily catch it by holding a cold plate before your 
nose. The truth is, your warm breath, which con- 
tains invisible vapour, meets with colder air, which 
robs the breath of its heat, condenses it, and the 
vapour is, as it were, squeezed out, the vapour itself 
being also condensed. 

Now the higher we ascend into the air the colder 
and thinner it becomes. The vapour of the tropics 
is carried up by the heated air into the cold regions 
of the atmosphere ; there it parts with its heat and 
is condensed or squeezed out, falling down as rain in 
such a way as you have never seen it rain in England. 
Some of the vapour is, however, carried by the warm 
air to the Northern and Southern regions, where it 
meets with colder air and is there condensed. 

In some parts of the world — ^for instance, on the 
coast of Peru, along the northern part of Africa, the 
Desert of Arabia, and Persia — it hardly ever rains ; 
in some others it rains nearly every day ; for example, 
the north-east coast of North Ainerica, the west of 
Ireland and Scotland; and in other parts, as you 
know — for instance, India and Palestine — ^it rains 
only at certain seasons, being dry during the 
remainder of the year. 
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It is said that in one place in the tropics about 
50 feet of rain fall in a year; that is, it would 
require a cistern 50 feet deep to hold all that falls 
over the cistern. At Cayenne, in South America, 
21 inches have fallen in a day. In England about 
30 inches fall in a year ; that is, enough falls in a 
year to cover the whole of England 30 inches deep 
if it all remained on the surface. In Cumberland 
as much as 127 inches fall yearly; but in other 
parts much less than 30 inches. 

HaU. — ^Hailstones are often very much like little 
hard snowballs, which seem to have come from, or 
passed through, cold layers of air. It is not always 
easy to say how they are formed, but we may notice 
that hailstones are commoner in summer than at 
other times, and during thundery weather, when the 
air frequently changes very suddenly from heat to 
cold, and from cold to heat. It may be that they 
were first of all drops of rain, which became frozen 
in falling through a colder layer of air. 

Sometimes hailstones are so large as to be really 
lumps of ice, when they do serious damage to the 
vines, young shoots of trees, and the crops of corn. 
Indeed some of the more prudent of the farmers 
insure their crops against hailstorms. 

Stiow. — ^What is this very beautiful substance? 
Another form of condensed vapour frozen before it 
was able to form drops of rain — frozen mist. 
Beautiful as it is when lying as a fleecy blanket — 
for a blanket it really is — upon the ground, or as it 
Weighs down the branches of trees, it is not often 
seen in its most perfect beauty. When the air is 
yery calm, snow falls as stars, with six rays all start- 
ing out at the same distance from a central. spot, 
these rays having others starting out from them, 
forming stars of many shapes, yet all being won- 
drously beautiful. A few weeks ago I had a better 
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view of these snow stars than I had ever had before, 
but unfortunately they did not remain more than a 
few minutes. 

In some countries the people never see snow, and 
we in England do not see it every winter, except it 
may be on the high hills in the north. But in 
other parts, as in Greenland, snow lies on the ground 
all the year long, even near the sea level ; and even 
in the tropics the mountains beyond L6,000 feet 
above the sea are always covered with snow. In the 
Alps, in Switzerland, the snow line, as it is called, is 
about 8,000 feet above the sea. 

You see, then, that in very high regions, and 
towards the Poles, the vapour of the tropics is con- 
densed in the form of snow instead of rain. 

H. T. 



VOLCANOES. 



de-scend'-ing (L. descendo), going 

or coming down 
in'-fl-Dite-lj (L. in, finis), tvi^Aott^ 

limits 
e-nor'-mous (L. e, norma), beyond 

rtde or meeunre, excessive 
un-breathe'-a-ble (S. un, breath), 

not able to be breathed 
ac-com'-pan-ied (L. ad, con,panis), 

Joined toith 



con'-i-cal (L. conns), having the 
form of a cone 

vol-ca'-no (It.), a burning moun- 
tain 

oc-ca'-sion-al-ly (L. occasio), at 
times 

flonZ-ish-ed (L. flos), thrived, 
became prosperous 

frag'-ment (L. frango), a part 
broken off 



There are very few people indeed who have not seen 
a chimney on fire. You have perhaps stood and 
watched the thick smoke and soot rising up and 
darkening the air, and presently descending and 
covering the neighbourhood with a black coat. Now 
and then huge flames issue forth with a loud roar, 
and light up the air, especially if in the night. Or, 
perhaps, you have seen the far grander fires, and 
heard the loud roar of the blast-furnaces, in the iron 
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districts of South Wales or Staffordshire. If so, you 
will not easily forget them, for they are some of the 
gi'andest of sights. 

But there are furnaces and chimneys in some parts 
of the world, though not in England at present, com- 
pared with which our blast furnaces are quite babies; 
and these furnaces were not made and are not worked 
by man, but by a power infinitely greater than hia — 
even by Nature herself. The great earth is the fur- 
nace, and the volcanoes, or burning mountains, of 
wliic^, it may be, you have heard already, are the 
chimneys, which are not a few feet only, but even 
thousands of feet high, and they do not merely 
throw out the smoke of unbumt coal, but volumes 
of steam which subsequently descend in torrents of 
rain. Clouds of ashes, which ascend far up into the 
air and darken the sun for days, are carried hun- 
dreds of miles off, and fall down, breaking in the 
roofa of houses, breaking down the branches of trees, 
burying animals, and covering the ground with a 
thick coat. Besides these, rivers of hot mud and white 
hot melted rock flow out for miles, carrying every- 
thing before them. Enormous stones of many tons 
weight are hurled high into the air again and again, 
and gases of all sorts issue forth, making the air 
unbreatheable. All this is accompanied with awful 
noises, wliich may be heard sometimes hundreds of 
miles off. 

A volcano called Cosaguina, in South America, 
broke out in 1835, and threw out such a quantity of 
sand and cinders that the ground to a distance of 
twenty-five miles was covered more than ten feet 
thick, burying woods, villages, people, cattle, and 
^nld animals. Some of the fitnest of the ashes were 
thrown up so high that they fell four days after upon 
the Island of Jamaica, 700 miles eastward. Account 
is given of another volcano whose ashes broke in 

V. B. II 
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the roofs of houses forty miles off, some being carried 
to a distance of 800 miles, and whose noise was heard 
1,000 miles away. 

A volcano is, in general, of a conical shape, with 
a hollow in the top, called a crater — somewhat like 
a basin turned bottom upwards, only not quite so 
regular; or like a wide-awake hat, with a hollow made 
in the crown ; or like a mole-hill, with a similar 
hollow. Some of them are quite small mounds, but 
others are immense mountains thousands of feet 
high, whose craters are sometimes three or four miles 
across and more than 1,000 feet deep. These craters 
are the mouths of funnels or chimneys which reach 
down to a great depth in the earth, and which, even 
when the volcano is not at work, contain great 
quantities of molten rock called lava, only waiting to 
be driven out by the furnace below. The sides of 
such a volcano are often covered by as many as 100 
smaller cones, each of which is really a large hill. 

Now there are a great many volcanoes in different 
parts of the world, which are either always or oc- 
casionally at work ; perhaps as many as 300. Of 
these there are two very famous ones in the south 
of Europe, namely, Vesuvius and Etna, and one in 
Iceland named Hecla, concerning each of which I 
must say a very few words. 

Vesuvius^ from which our vesuvian matches derive 
their name, is near Naples, in Italy, and about 4,000 
feet high. It has a large crater, which at one time 
was 4,000 feet across and 2,000 feet deep. Some- 
times Vesuvius is quiet for years, only known to be 
alive by a faint wreath of smoke which issues from it, 
or a light cloud of vapour hovering over the top. But 
all at once a loud noise is heard, the ground trembles, 
and out bursts the volcano in terrible fury, to con- 
tinue for months or even years. For centuries 
Vesuvius had been slimibering, villages were built on 
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its sides, its slopes were clothed with cornfields and 
vineyards, and cities flourished at its foot; even the in- 
side of the black crater was made beautifiil by wild 
plants. At last, in 63 A.n., an earthquake shook down 
houses and temples, and eleven years afterwards, 
the choked-up chimney was opened, and out 
bnist the ashes, cinders, mud, and lava, which 
darkened the sky, poured down the mountain sides, 
sweeping away the villages, and burying two seaport 
towns at the base. Pompeii was buried by ashes 
and mud, and Herculaneum by lava. Hundreds of 
years after, the lost and almost forgotten cities were 
discovered, and are even now being explored. 

EtncL^ in Sicily, is larger than Vesuvius. It is 
U,000 feet high and about 80 miles round the bottom, 
having more than 100 smaller cones on its sides. 
Like Vesuvius, it breaks out only occasionally. In 
1669 Etna poured out a stream of lava which flowed 
fifteen miles, burying small towns and villages, 
^d at last reached the walls of Catania, which it 
overflowed, destroying part of the town. Since then 
Stna and Vesuvius have had many eruptions, the 
last of which occurred only three or four years ago. 

Seda is in the south of Iceland, and is generally 
active. In the year 1783 a fearful eruption took 
place. Two rivers of lava were poured out, one 
reaching forty miles and the other fifty. The average 
l>readth of one was seven and the other twelve miles, 
and they varied in depth from 100 to 600 feet. 
Classes of lava such as these flow very slowly, and soon 
^ol on the outside, forming a crust which shuts in 
the heat, so that the lava remains hot for years. In 
1B45 ashes were blown from Hecla to the Orkneys, 
at the north of Scotland, a distance of 700 miles. 

Volcanoes are generally found in the mountains 
on or near the sea coast. Thus they fringe the coast 
of the Pacific, forming a broken ring of volcanoes 

x2 
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from the islands south of Cape Horn, along the 
Andes and Bocky Mountains, and across Kamtschatka 
through the East Indian Islands to New Zealand. 
So also in the Indian Ocean, the West Indies, and 
the Mediterranean. In the Island of Java, in the 
East Indies, there are no fewer than forty-five vol- 
canic chimneys, some of them 14,000 feet high, 
twenty-eight of them being active. 

Now, whence came these monstrous chimneys? 
Have they always been where and as they are now ? 
By no means. There are good reasons for believing 
a statement, which in time you will understand, if 
you take the trouble, that these burning mountains, 
vast as they are, were built up, comparatively 
speaking, not long ago ; that they are much newer 
than the very newest of our English hills ; much 
newer, in &ct, than Highgate, Primrose, or Sydenham 
hill upon which the Crystal Palace stands. More- 
over, the furnaces, without much doubt, gradually 
built up their own chimneys with the melted rock 
they threw out from time to time from within the 
earth. First of alia crack is made in the rock, and out 
burst large quantities of melted rock, which are 
poured out on the plain around. More is added 
firom time to time, every fresh outburst enlarging 
and raising the height of the mass till, it may be, 
the height becomes too great for the furnace, when a 
hole is burst in the side and a small hill made on 
the side of the large one. 

You will naturally ask, 'What is the force 
which gives the furnace such power?' It is not 
very easy to answer this question. But of this we 
are quite sure, that the deeper we go into the earth 
the Jiotter it becomes ; and it is believed that at the 
depm of several miles the heat is so great that the 
rocks are, in some places at any rate, in a very hot, if 
not moltetn, state. You will remember that volcanoes 
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are generally near the sea, and you know that when 
tlie water in a kettle is heated the heat will often 
drive the water out at the spout and lift up the lid, 
and if the spout and lid were stopped, would very 
soon blow the kettle to atoms. Now it is thought 
that water sinks down into the hot parts of the earth, 
becomes intensely heated, and not being able to ex- 
pand is endued with terrific force which enables it 
to open cracks in the rocks, and force the melted 
Daatter through till its force is spent, when all be- 
comes quiet again for a time. 

I said at the beginning that there were no vol- 
canoes in England at present. This is true. But 
just as there are ruins of blast furnaces, so there are 
ruins, sometimes only fragments, of old volcanoes, 
even here as in almost all other parts of the world. 
Ill the Malvern hills and other parts of the West of 
England, and in North Wales, Scotland, and Ireland, 
tiiere are abundant remains of old volcanoes. Snow- 
don and Cader Idris are mostly made of volcanic 
ashes and lava ; and in Auvergne, in France, there 
are some remains of old volcanoes, though much 
newer than the British ones, which are almost per- 
fect, but which have been silent for ages, it may be 
never to re-awaken. 

H. T. 
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ELECTBICITY. 



phys'-i-cal (Ghr. phjsiB), reletting 

to nature 
phi-W-o-pher (Gr. philos, 

fsophia), one who is well versed 

in anu science 
ad-hervifli. ad,h8ereo), to stick to 
am'-ber (Ar.), a yeUowish fossil 

resin, fotmd abundantly on the 

shores of the Baltic^ 4'c., and 

much vied for pipe mouthpieces 
vnl'-can-ite, or ebonite, a black, 

hard, dastio substance, re- 
sembling horn in appearance, 

and much used for combs 
ap-par^-ent-ly (appareo), seem' 

ingly, but not really 
e-lec-tri'-cian (Ghr. eiektTon), one 

who understands electricitv 
con-duc-ti-bil'-i-ty (L. conduce), 

power of conducting elec- 
tricity 
gen^-er-ate(L. geneio), to produce 
res'-ep-roir (Pr.), a place where 

anything is kept in store 
8en^-i-ble (L. sensom), capable 

^ being perceived by the senses 

EiiECTBiGiTT is that branch of physical science which 
investigates a very peculiar power or property pro- 
duced in natural bodies by friction and other means. 
The word electricity is derived from the Greek word 
electron^ amber, because the electric property was 
first observed in that substance by the Greek 
philosopher Thales, B.c. 600. 

If you lay a warm sheet of smooth brown paper 
on a metal tea-tray, and rub it well with india-rubber 
or a soft hat-brush, you will find the paper will 
exhibit certain peculiar properties which it did not 
previously possess. The friction, or rubbing, has 
developed in the paper the power of attracting to 
itself, and afterwards repelling, certain light sub- 



ap'-pli-ca-ble (L. applico proper 

to be applied 
in-stan-ta'-ne-ouB-ly (L. inBto), 

in a moment 
graph'-ite (Gr. grapho), another 

name for black4ead, or plumbago 
con'-cen-tra-ted(Ii.con, centrum), 

strong, not dilute 
sa-line' (L. sal), consisting of salt 
lu'-mi-nons (L. lumen), emitting 

light 
phys-i-o-lo'-gj-cal (Gr. pbysis, 

loffos), relating to physidogy, 

which treats of animals and 

plants 
per-pet^-u-al (L. perpetuus), per- 
manent, never ceasing 
ap-pa-ra'-tu8 (L.), instruments 

necessary for any art, science, 

or trade 
sul'-phur (It.), another name for 

brimstone 
cyV-in-der (a) (Gr. kylindros), 

shaped like the stone oj a garden 

roller 
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stances, such as the down of feathers, metallic leaf, 
bits of tissue paper, filings of cork, pith of elder, 
bran, &c. On bringing the paper near your skin, 
a sensation will be produced like that experienced 
when a cobweb is drawn across the face ; Und if it be 
held over the head of a person whose hair is perfectly 
dry, the hairs under it will be attracted, and made 
to ' stand on end-' If the rubbing be performed in 
a dark room, a faint bluish light will be emitted, a 
sharp crackling sound will be heard, and small sparks 
will be visible when the paper is lifted oS the tray. 
If you hold the paper by one of its comers, it will 
move towards your body or towards the wall, to which 
it will adhere for a short time. The paper is said to 
possess these properties because it is electrified^ or 
electrised ; and while it possesses them it is in an 
electrical or excited condition. It does not, however, 
retain its electrical powers for any considerable time ; 
but it can be electrified over and over again, by hold - 
ing it before the fire until it is quite hot, and then 
rubbing it as before. 

Other substances can be made to produce similar 
effects when submitted to friction, especially amber, 
gutta-percha, vulcanite, the skin of a cat, sulphur, 
sealing-wax, glass, &c. 

On the other hand, there are many bodies, such as 
the metals, in which, apparerUh/j this peculiar power 
cannot be developed. 

This difference in the behaviour of substances 
when rubbed, under ordinary circumstances^ led 
the earlier electricians to divide all bodies into 
electrics and non-electrics; because they supposed 
that, while the former were capable of being electri- 
fied by Motion, the latter were not. This classifica- 
tion was afterwards shown to be incorrect, for sub- 
sequent experiments proved that the so-called nmi- 
electrics could be electrified by friction, if the 
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operation were properly performed. It was d s- 
oovered that the reason why a rod of metal does 
not evince any electrical powers when held in the 
hand and rubbed with a woollen cloth, as a rod 
of glass or sealing-wax would do under similar cir- 
cumstances, is because of its C(md/uctibilih/. The 
electricity generated by the firiction of the cloth is 
coTbducted by the metal rod to the hand of the 
operator, through whose body it escapes, as fest as it 
is produced, to the earth, which is the great reservoir 
to which all free electricity endeavours to return. 
Hence, no sensible trace of it is to be found on the 
surface of the metal. But if the rod of metal be in- 
serted in a piece of glass tubing, and the glass be 
used as a handle^ the metal rod can then be excited, 
and will retain its electricity. We see, then, that the 
terms electrics and nonrdectrica are no longer applic- 
able, because aU bodies can be electrified by friction. 

Another classification has therefore been adopted, 
which arranges all substances into cond/iictors of 
electricity and non-cond/iuctora. Conductors are 
those bodies which permit electricity to travel freely 
along their surface ; whilst those which do not are 
termed non^cond/uctora or matdatora. The differ- 
ence is one of degree, not of ki/nd ; since there is no 
such thing as a perfect conductor or a perfect insula- 
tor. The very best conductors offer a certain resist- 
ance to the passage of electricity, and the very best 
insulators permit it to a small extent. 

The best conductors are the metala, which trans- 
mit electricity instantaneously. Next in order of 
conducting power come graphite, concentrated acids, 
saline solutions, water, the human body, vegetable 
substances, &c. The best non-conductors are resins, 
gums, gutta-percha, india-rubber, silk, glass, di'y 
air, &c. 

Frictional electricity can be made to produce 
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startUng mechanical, luminous, heating, and physio- 
logical effects; but in order to exhibit these we 
require aai electrical machine^ and a Leyden jar. 

The first electrical machine was constructed about 
1647. It consisted of a globe of brimstone, mounted 
on an axis, and made to revolve rapidly against the 
hand. The globe of sulphur was afterwards replaced 
by a hollow cyli/nder of glass, which was excited by 
pressing a.gainst a cushion, or rubber, made of soft 
leather, stuffed with wool or hair. A circular plate 
of glass was subsequently substituted for the cylinder ; 
but both these forms of the electrical machine are 
expensive. 

What Cavallo calls *a machine for exhibiting 
perpetvM electricity ' may be constructed for a few 
pence by any boy who will observe the following 
instructions : — Get a child's tin plate, which can be 
purchased at any toy-shop for a penny. Heat the 
bottom of the plate over a candle, and fix the end of 
a stick of sealing-wax in the middle of the upper 
side of the plate, so as to form an insulated handle 
for lifting the plate. Then take a piece of warm 
brown paper, a little larger than the plate, and put 
it upon a metal tea-tray, standing on a wooden table. 
Excite the brown paper in the manner already de- 
scribed, place the tin plate upon it, and, after touch- 
ing the plate with the finger, lift it quickly off the 
paper by the insulating handle ; then, on applying 
the knuckle to the rim of the plate, an electric spark 
will be received. This may be repeated for about a 
hundred times in frosty weather, if the apparatus be 
kept warm and dry, without exciting the paper 
afresh. 

This machine is called an electrophorus, and may 
he used for charging a Leyden jar, and for other 
electrical purposes. 

G. H. G. 
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ELECTBICITY {corUvniLed). 



pre-ce^d-ing (L. precedo), ffoing 

ar-ti-fl'-ci-al-ly (L. are, artis, 

fado), not naturally, by mavk» 

sMl 
at'-mo8-pIiere(Gr. atmos, sphaira), 

the air 
i-den'-ti-tj (L. idem), sameness 
au-ro'-ra bo-re-a'-lis (L. ), northern 

lights 
phe-nom'-e-na (Gr.), appearances 
re'-cent-ly (L. reoens), lately, 

freshly, not long since 
im-merse' (L. immergo), to dip 

into some fluid 
a-cid'-n-late (L. addns), to make 
' sour 
sub-seiy-i-ent (L. Bubservio), 

useful for promoting somepur* 

pose 



fra'-gile (L. firango), britiUf easily 
broken 

bril'-li-an-cy (Fr. briller), bright- 
ness, splendour 

sa-per-sede' (L. supeisedeo), to 
set aside, to take the place 
of another 

blast'-ing, a mode of detaching 
large masses of stone, coal, ^c., 
in quarries or mines, by means 
of gunporoder or other similar 
substance 

con-ceal'-ed (L. con, celo), hidden 

par-al'-y-sis (Gp.), palsy 

tic dotd^-ou- r«Mp(Fr.),a very pain- 
ful affection of the nerves 

cleav'-age, the act of splitting or 
cleaving 

re'-search, diligent inquiry 

se'-pa-rate (L. separo), distinct 



In the preceding Lesson we spoke of electricity 
being produced artificially by the friction of dis- 
similar substances, but it is also a natural agent 
existing and acting in the atmosphere. Sometimes 
the air becomes overcharged with electricity, and 
then we have what is known as a thxmderstonn, 
during which electricity is discharged from the 
clouds to the earth in the form of lightning. The 
identity of the lightning of the heavens with the 
electric spark was first established by the famous 
kite experiment of Dr. Franklin, at Philadelphia, in 
1752. Such kite-flying is, however, attended with 
great danger, and several persons have lost their 
lives whilst repeating Franklin's experiments, and 
amongst them Professor Bichmann, of St. Peters- 
burg. 

This important discovery has enabled us, by a 
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simple and cheap contrivance, called a ligktnvag-con- 
ductoTy to protect buildings and ships from being 
shattered to pieces by lightning. A lightning-con- 
ductor is a long, pointed, metallic rod, placed on the 
top of a bidldmg or mast of a ship, and extending 
to the ground or sea. By this simple apparatus, a 
discharge of lightning is conducted silently, swiftly, 
and safely away. 

Atmospheric electricity is also said to be the cause 
of the av/rora borealis^ * shooting stars,' and other at- 
mospheric phenomena. 

There are many other means of developing elec- 
tricity besides friction, such as cleavage, jpreaaure, 
change of temperature, and magnetism ; but the 
most fruitftil source of electricity is chemical action. 

Electricity set in motion by chemical action has 
received the names of galvanism and voltaism, 
because the science may be said to be based upon 
the observations and investigations of Gralvani 
and Volta. Galvani, professor of anatomy at 
Bologna, discovered, in 1790, that the muscles in 
the leg of a recently killed frog were contracted 
when brought into contact with two diflferent metals, 
such as zinc and copper. Galvani's experiments 
were afterwards repeated and extended by Volta, 
professor of natural philosophy at Pavia, to whom 
l)elongs the real merit of laying the foundation of 
this science. His researches led him to the discovery 
of the pile, which was the first galvanic battery ever 
constructed, and which must be regarded as the origin 
of all the great electrical discoveries of the present 
century. 

The following is one of the simplest methods of 
producing a voltaic current, which requires two dis- 
similar metals, connected together, and immersed in 
a liquid which acts chemically upon one of them in 
preference to the other. Attach a small plate of 
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copper to one end of a wire, and a similar piece of 
pure zinc to the other ; and then plunge the two 
plates in a tumbler containing acidulated water. 
Several pairs of such plates connected together 
woTild constitute a galvanic battery, of which there 
are many different forms, the most noteworthy being 
the batteries of Grove, Bunsen, Daniell, and Smee. 
Our limited space will not permit us to describe any 
of these batteries, so we will proceed to speak of 
some of the ways in which voltaic electricity has 
been made subservient to the requirements of man. 

Unquestionably, the most important and remark- 
able use which has been made of electricity is its 
application to telegraphic purposes, which forms the 
subject of a separate Lesson. 

Another practical application of voltaic electricity 
has created an important branch of modem industry, 
known as electra-metaJhurgyy which consists of three 
branches : — 

1. Electrotyping, which is the art of producing 
in metal, by the agency of electricity, faithful copies 
of coins, seals, medals, statues, engraved plates, &c. 
This process is also employed for ' manufactiuing 
pipes without seams, boilers, stewpans, and other 
vessels of copper ; for reproducing the plates used tc 
print Bank of England notes ; for making casts from 
metal type and woodcuts ; to form rollers of copper 
for printing or embossing calicoes ; to give strong 
coatings of metal to fragile glass vessels, such as 
chemical retorts and flasks ; to prepare metallic lace 
and cloth ; and to cover delicate flowers and minute 
insects with durable films of copper.' 

2. Electro^latmgy which is the art of depositing 
a thin and uniform coating of aiJ/ver upon the baser 
metals, by means of a voltaic current. 

3. Electro-gUdMig^ which is identical with electro- 
plating, except that the articles are coated with goUl 
instead of silver. 
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The first successful experiments in electrometal- 
lurgy were made in 1837 ; but there are now up- 
wards of thirty electro-plating establishments in this 
country alone, and in some of them several himdred 
hands are employed. 

The electric Ught, which rivals sunlight in bril- 
liancy and power of penetrating fogs, has been suc- 
cessfully employed, both in England and France, for 
illuminating lighthouses. That at Dungeness has 
been lighted with it since 1862 ; and it is possible the 
electric light may some day supersede coal gas for 
lighting up streets and public buildings. 

A galvanic current has the power of igniting thin 
wires of comparatively bad conducting metals, such 
as steel and platinum, if they form part of the circuit. 
Advantage has been taken of this power for explod- 
ing gunpowder at a distance, for hldatvng purposes, 
and for firing torpedoes^ which constitute an important 
means of defence against the approach of an enemy, 
both by sea and land. 

Torpedoes were first used by the Bussians, who 
invented these ^infernal machines' in 1854, as a 
protection against the British fleet in the Baltic. 
Their torpedoes, however, were not fired by elec- 
tricity, but would destroy Mend and foe alike, if the 
ship happened to come in contact with them. Since 
that time the subject has received much attention 
from scientific men, and torpedoes now form an im- 
portant part of naval and military tactics. As much 
as 500 lbs. of gunpowder are put in a strong iron 
vessel, resembling the boiler of a steam-engine ; it 
is then sunk a few feet in the sea, or concealed in a 
pit on the land, to be exploded at any required 
moment by a galvanic current. 

A time-'gun, consisting of an 18-pounder cannon, 
is fired at Newcastle every day, at 1 p.m. Greenwich 
time, by a current from a battery at Edinburgh, 120 
miles distant. 
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The voltaic current has also been turned to good 
account in the construction of electric clocks and 
electro-motive engines ; , besides being used as a 
curative agent in the treatment of many diseases, 
especially paralysis, lock-jaw, St. Vitus's dance, tic- 
douloureuz, and dea&ess. 

a. H. G. 



THE ELECTEIC TELEGBAPH. 



cmy-a-tiipe (L. curvus), the con- 
tinual bending of a thing 

ri'-val (v.)» (Fr.), to compete with, 
to strive to excel 

pre-cise' (L. prsecsedo), exact 

es-sen'-tial (L. esse), necessary, 
indispensable 

ten'-eion (L. tendo), the power of 
stretching out 

dis'-si-pate (L. dissipo), to dis- 
perse, to scatter 

ciiT'-rent (L. curro), a stream 



con-tin'-a-oiis (L. continuo), «n- 

broken 
gar-ya-nis-ed iron, iron coated 

with zinc or tin, to protect it 

from the action of the air 
sub-ma-rine' (L. Bub, mare), 

under water in the sea 
tech'-ni-cal (Gr. techne), pertain- 

ina to an art or trade 
mil-len'-iii-um (L. millenffiniLs), a 

thousand years, the thousand 

years mentioned in Bevdation 



The Electric Telegraph, like every other telegraph, 
is designed for conveying information to a distance, 
with great speed. The idea of speed is always 
associated with telegraphs, because they are only 
employed when they can transmit intelligence at a 
much quicker rate than can be done by the ordinary 
means of transit. 

The fleetest messenger is light, but it is not a do- 
cile agent. It travels only in straight lines, and will 
not adapt itself to the curvature and irregularities of 
the earth's surface. Moreover, the shutter telegraph, 
the aeinaphore telegraph, and all others in which 
light is the travelling agent, are perfectly useless at 
night, and in foggy weather. 

Electricity rivals light in the speed with which it 
travels ; and it is at the same time a most easily 
managed and trustworthy agent. * It silently wends 
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its way in all weathers, over plain and mountain, 
across sea and land, and delivers its message 
familiarly in the office or parlour almost at the pre- 
cise instant it was sent.' 

The electric telegraph consists essentially of three 
parts: — 1, The Battery, or source of the electric 
power ; 2, The Lvae for transmitting this power ; 
and 3, The Indicator, or instrument for exhibiting 
the signals. Frictional electricity is not adapted for 
telegraphic purposes, on account of its high tension 
or intensity, which would cause it to fly off from the 
conducting wire, and be dissipated in the air, instead 
of travelling to a distant station. Hence, we are 
obliged to employ voltaic electricity, which is of such 
low tension that it can be made to travel along a 
wire for any distance. Any of the many kinds of 
galvanic battery may be used for generating the 
electric current; but, in this country, Daniell's 
battery is generally used, on account of the constancy 
and certainty of its action. 

In all the earlier telegraphs, the stations were 
united by a continuous, insulated wire, which was 
brought back again to the battery from which it 
first started, so as to complete the circuit. The 
return wire is now always dispensed with, and the 
earth is made to complete the circuit. In the open 
country the telegraph wires are generally made of 
galvanised iron, and pass through earthenware in- 
sulators attached to high wooden posts. In large 
towns, where the posts would be inconvenient, copper 
wires covered with gutta-percha are used — several of 
them being put inside pipes placed underground, 
in the same manner as the pipes which are used for 
conveying gas and water. In submarine telegraphs, 
strong cables are necessary, consisting generally of 
copper wires embedded in gutta-percha and sur- 
rounded by galvanised iron-wire. 
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There are so many ways in which an electric 
current can be made to produce a set of signals, that 
it would be impossible, within the limits of this 
lesson, to describe the different forms which the 
indicator has been made to assume. But, however 
much telegraphic instruments may differ in their 
form and construction, they may be conveniently 
arranged under two heads — iTidicatora and Recorders. 
Indicating telegraphs are those which merely give 
passing signals to the observer or listener, most 
frequently by the movement of a pointer or indica- 
tor, technically called o, needle, Becording telegraphs 
are those which permanently register their signals. 

One of the simplest forms of the first kind is that 
known as Cooke and Wheatstone's Single-Needle 
Telegraph. The indicator of this telegraph has very 
much the appearance of a cabinet clock, with a 
magnetic needle resting vertically, and pointing to 
where the figure XII would be on a clock-face. By 
a simple contrivance, this needle can be deflected or 
turned by the electric current, either to the right or 
left, at the will of the operator. These deflections 
have been made to speak a language which is 
perfectly intelligible to the telegraph clerks. Thus, 
one deflection to the right signifies M ; two to the left, 
A; one right, then one left, D ; and so on. By using 
two needles the signalling can be done much more 
quickly, but a doubl&^aeedle telegraph is a much more 
expensive instrument, because each needle requires 
a distinct wire, which costs firom 8i.to lOZ. a mile. 

Sir Charles Bright invented a signalling telegraph 
which appeals to the ear instead of to the eye, A 
hammer is so placed that it can be made to strike 
either of two bells, one of which is muffled and the 
other clear. Messages can be signalled by these 
bells as fast as a clerk can write ; and a person can 
hear and write much better than he can see and write. 
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Secording telegraphs axe generally considered 
better than signalling instruments, hecause any 
errors in transmission can be traced to the party in 
fault. The simplest and best instrument of this 
kind is ^ Morse's Register,' which is more extensively 
used than any other, particularly in the United 
States. Its signals consist of dots and dashes, which 
it nuJces on a strip of paper. The letter E is de- 
noted by one dot ; T by one dash ; A by a dot and 
a dash, &c It is said that ^ an expert telegrapher 
can transmit from thirty to forty words a minute by 
this instrument, over a land*lLie of between 200 
and 300 miles.' 

This rate of transmission is not equal to that of 
the Telegraphic Printing Instruments now in use 
between London and Newcastle, Edinbugh, Man- 
chester, and Q-lasgow. These instruments can print 
messages at the rate of from 70 to 120 words per 
minute 1 The transmission of an ordinary message 
from London to India occupies about ten minutes. 

Some years ago there were 150,000 miles of 
telegraph wire being worked in different parts of 
the world; of which 15,000 were in Crreat Britain; 
B0,000 on the continent of Europe; and 48,000 
in America. Some idea of the extent to which 
these lines are used may be gathered from the fact 
that in one year there were sent or received at the 
seven principal stations on one of our English rail- 
ways, upwards of 170,000 messages on railway busi- 
ness alone, being at the rate of more than 465 
messages a day. During the same period one of these 
stations had despatched or received nearly 3,000 
messages for the accommodation of the public^ 

There is no doubt that before long the world will 
be girt round with an electric wire, connecting the 
principal cities and Courts. Let us hope it may be 
the means of ^ banishing discord, and bringing about 

V. B. N 
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that happy millennium of peace and prosperity for 
which humanity is ever sighing.' 

In concluding this lesson, it may be well to men- 
tion that the means of telegraphic communication 
throughout the United Kingdom, have been greatly 
facilitated by the purchase, by the Grovemment, of 
the business of all the telegraphic companies in our 
country. The telegraphic service is placed under 
the control and management of the Post Office 
authorities, the result of this arrangement being 
that, for the small charge of one shilling, a message 
of twenty words is received at, and forwarded from, 
the nearest post office, as well as from the principal 
railway stations. Gr. H. G. 



THE STEAM-ENGINE. 



therm-o'-me-ter (Gr. therme, me- 
tron), an instrument for mea' 
auring degrees of heat 

ex-pan'-flion (L. ezpando), in- 
crease of hvlk 

e-nor'-moas (L. ex, norma), ex- 
ceedingly great 

con - ver - ti - bil' - ity (L. con , 
Terto), the quality of hemg 
changed from one state to 
another 

tem'-pe-ra-ture (L. tempero), the 
state of a body with regard to 
heat or cold 

e-co-nom'-ic-al (Gr. oikos),/ft<^aZ, 
not wasteftd or extravagant 

gen'-e-rate (L. genus), to produce, 
to form 

cir-cum'-fe-rence (L. circnm, fero), 
the line houndina a circle 

di'-a-gram (Gr. dia, gramma), a 
figure drawn for the purpose of 
iUustration 



com'-pli-ca-ted (L. complico), 
made up of agreat many parts 

pro'-cess (L. procedo), operation, 
a series of actions 

Tac^-u-um (L.) emjpfy space 

ma-rine' (L. mare), (a.), relat- 
ing to the sea 

pro-pel' (L. propello), to drive 
forward hy force 

lo-co-mo'-tive (L. locns, moveo), 
having the power of moving 
. from place to place 

sta'-tion-a-ry (L. sto), fixed, 
not moving from place to place 

al'-i-ment (H 9lo),food, nourish- 
ment 

mal'-a-dy (L. mains), sickness or 
disease 

al-ter'-nate (L. alter), (a.), bj/ 
turns, one after the other 

o-pig'-i-nal-ly (L. oiigo), from the 
beginning, at first 



When water is heated to 212 degrees of Fahren- 
heit's thermometer, or 100 degrees of the Centigrade 
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thermometer, it boHsj that is, it flies oflf in the form 
of vapour or steam. Under the ordinary pressure 
of the atmosphere, water can never be heated beyond 
this point, for a greater amomit of heat serves 
only to drive off a larger quantity of steam. A 
cubic vach of water produces about a mbic foot of 
steam, so that the volume or space occupied by 
steam is about 1728 times greater than that of the 
water which produced it. It is this eaypcmaion of a 
small quantity of water into a large volimie of steam, 
which confers upon the latter its enormous force, 
and renders it so valuable as a source of mechanical 
power. When one cubic inch of water is converted 
into steam, it yields a mechanical force sufficient to 
raise a weight of one ton to the height of one foot. 

Another most valuable property of steam, of which 
advantage has been taken in the working of steam- 
engines, is its convertibility from the state of vapour 
to that of a liquid^ on the application of cold. If 
the temperature of steam be reduced below the 
boiling point of water, it again assumes its liquid 
condition ; that is to say, a cubic foot of steam will 
be condensed by cold into a cvMc i/nch of water, 
leaving a vacuum of upwards of seventeen hundred 
cubic inches. 

A third and most important mechanical property 
of steam has yet to be noticed, and that is its dasti- 
city. In consequence of this property, it tries to 
escape from any vessel in which it is confined ; and, 
for that purpose, it presses upon the interior surface 
of the vessel with a degree of force which is depen- 
dent on the temperature under which it is generated. 
The higher the temperature the greater the elastic 
force. Thus, at 212° Fah., steam exerts a pressure 
of 15 lbs. on every square inch of surface ; but at 
250® the pressure is doubled ; at 275** it is trebled ; 
and so on, the elastic force increasing in a much 

n2 
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greater ratio than the temperature. When the 
pressure does not exceed 30 lbs. to the square inch, 
it is called law-pressure steam, and the machine in 
which such steajn is used is termed a low-pressure 
or condensing engine. In a highrpressure or norir- 
oond&nsvng engine the elastic force of the steam 
varies from 35 lbs. to 90 lbs. to the square inch. All 
steam-engines, however much they may differ in 
their construction and mode of working, belong to 
one of these two classes. 

It is impossible, within our present limits, and 
without the aid of diagrams, to give a detailed ex- 
planation of such a complicated machine as the 
steam-engine ; but a knowledge of the preceding 
properties of steam will enable us to understand the 
leading principles of its action. 

The non-condensing engine is the most simple 
in its construction, but the least economical in 
its working. The steam is generated in a boUeVy 
from which it rushes through a pipe into the cy- 
Ivnder, which is a round, hollow vessel, something 
like a barrel in shape, but having its inner surface 
of exactly the same circumfer^ice from one end to 
the other. In this cylinder works an iron box, or 
plug, called the piston, which exactly fits the cylinder, 
so as to be steam-tight. The steam enters the 
cylinder at two openings, one at the bottom and the 
other at the top« When it enters at the lower open- 
ing it drives the piston upwards to the top ; and 
when it enters at the upper opening it forces the 
piston downwards to the bottom again — ^the steam 
in both cases escaping into the air as soon as it has 
done its woi:k. The piston is so connected with a 
series of rods, cranks, and wheels, that its alternate 
upward and downward motion moves the machinery. 

The low-pressure or condensing engine differs 
from the above principally in the mode of withdraw- 



J 
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ing the used steam from the cylinder. Afi soon as 
the steam has driven the piston upfwards, it is with- 
drawn by means of an air-pump (worked by the 
engine itself) into a separate vessel below, called the 
condenser. Here it is condensed by a squirt of cold 
water, and runs off into a cistern, from which the 
engine pumps it in a warm state into the boiler to 
make new steam. The same process takes place 
with the steam which forces the piston downwards, 
a vacuum being left behind in each case. 

The amount of work which a steam-engine is 
capable of performing is usually expressed as being 
equal to the power of so many horses ; but if the work 
now performed in Great Britain by steam-engines 
had to be done by horses, we should require about 
2,000,000 more of those animals. It has been 
calculated that eight persons could live on the pro- 
duce of as much land as is required to support one 
horse ; so that the necessary food for these additional 
horses would require as much land for its growth as 
would sustain a population about five times as great 
as that of Scotland ! Nor would the work be so well 
or so cheaply done. For instance, no number of horses 
could do the work of a mariTte-engine, in propelling 
a ship across the ocean ; neither could horses take 
passengers and parcels from London to Manchester 
in six hours, as the locomotive-engine does every' 
day. There are many other kinds of work for which 
horse-power is not at all adapted, but which a 
stationary steam-engine performs admirably ; for, to 
use the words of an elegant writer, the steam-engine 
* is equally active in all climates, and will do work 
of any kind : it is a water-pumper, a miner, a sailor, 
a cotton-spinner, a weaver, a blacksmith, a miller, 
&c. ; and a small engine, in the character of a steam 
pony, may be seen dragging after it, on a railroad, a 
hundred tons of merchandise, or a regiment of 
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soldiers, with thrice the speed of our fleetest horse- 
coach. Its aliment is coal, wood, charcoal, or other 
combustibles ; it consmnes none while idle ; it never 
tires, and wants no sleep ; it is not sabject to malady, 
when originally well mjeule ; and only refuses to work 
when worn out with age. Yet, with all these talents 
and qualities, and, even when exerting a force equal 
to hundreds of horses, it is obedient to the hand of a 
child. It is, in &ct, the king of machines.' 

G. H. G. 



JAMES WATT. 



at-triV-nt-ed (L. attribno), a«- 

cribed to, im^ted to 
ex-pend'-i-tare ( L. expendo ), 

cost 
ex-em'-pli-fied (L. exemplum), to 

illustrate by example 
ef-fect'-ed (L. efficio), produced 
com-pap'-a-tive-ly (L. comparo), 

by comparison 
count'-ep- poise (L. contra, Fr. 

peser), equivalence of weight 



ac-quii'-ed (L. acquire), gained, 

obtained 
math-e-maf-i-cal (Or. mathema), 

pertaining to mathematics 
o-mep'-gen-cy (L. emergo), a 

sudaen occasion 
pre'-cinct (L. ppsecingo), an 

outward limtt, a boundary 
rem'-e-dy-ing (L. re, medeor), 

curingj maJking reparation 
vac'-n-iim (L.), empty space 



It has often happened in the history of the world 
that an important invention or discovery has been 
made very many years before any great benefits 
have resulted from it. This is to be attributed to 
two .chief causes — the first of which is that a further 
invention is often required to enable us to derive 
advantage from the former ; and the second is that 
what we call * discoveries ' are usually accidental, 
and require much careful study and perhaps a large 
expenditure of money to*make them generally useful. 
This is most fully exemplified in the case of the 
steam-engine; for although the expansive fore« of 
steam was observed in very early times, and the 
steam-engine was in use before the subject of this 
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brief memoir was born, yet it was left for him to 
improve it by his various inventions so as fully to 
develop its capabilities. 

Nearly 300 years b.c. lived Hero of Alexandria, a 
famous philosopher who has left us various scientific 
works, in one of which he describes an apparatus for 
raising liquids by the pressure of heated air, and 
also a machine for causing motion by the expansive 
force of steam. But he does not claim these as his 
own inventions, and therefore it is quite possible 
that they were known many years before his time. 
Truly, there is nothing new under the sun 1 It is 
not my purpose now however to tell you the various 
stages of progress which the steam-engine underwent 
down to the time of Watt, but to give you a brief 
account of his life, and of some of the improvements 
which he effected. 

James Watt was bom at Greenock, January 19, 
1736. His father, a man of considerable talent, was 
a shipbuilder, engineer, shipchandler and merchant, 
and yet in spite of, or perhaps in consequence of, his 
carrying on so many different occupations he appears 
to have been a comparatively poor man. * Jamie ' 
was a delicate child, and in consequence received 
most of his education at home, for his school-fellows, 
thicker of head and stronger of limb, used to torment 
him on account of his quiet and thoughtful ways. 
He very early showed a taste for practical mechanics 
and experiments in science, and with a small 
electrical machine of his own making occasionally 
startled his yoimg friends. His father gave him a 
set of small tools, such as carpenters use, and of 
course * Jamie' was delighted. He took all his 
toys to pieces very carefully and then put them 
together again. When he was tired of this he 
invented new ones. His powers of invention, how- 
ever, did not display themselves in this direction 
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alone, for his cousin, Mrs. Campbell, tells lis that 
when he was about thirteen years of age, his mother 
took him to stay with a friend of hers in Glasgow, 
his brother John accompanying them. On her 
return to Glasgow a few weeks later, her Mend said 
to her, ^You must really take your son Jamie 
home ; I can't stand the state of excitement he keeps 
me in. I am worn out with want of sleep. Every 
evening before 10 o'clock, when it is time to go to 
bed, he contrives to engage me in conversation, then 
begins some striking tale, sometimes funny, some- 
times sad, but we all become so interested that we 
listen to him with breathless attention. Hour after 
hour strikes, and still he goes on. His brother John 
scolds him and pulls him by the arm, saying, ^^Come 
to bed, Jamie ; you are inventing story after story, to 
keep us with you till after midnight, because you love 
company and can't get to sleep for the toothache." 

Yet, at this period of his life, his mind was intent 
upon tiioughts which in after years produced impor- 
tant fruit. One evening he was sitting with his 
aunt, Mrs. Muirhead, at the tea-table, and offended 
the good lady very much by his apparent idleness 
and inattention to her. * James Watt,' said she, *I 
never saw such an idle boy ; take a book and employ 
yourself usefully. For the last hour you have not 
spoken one word. You have done nothing but play 
with that tea-kettle, taking the lid off and putting 
it on again, holding now a cup and now a silver 
spoon over the steam as it comes out of the spout, 
and noticing the drops of water that are formed. 
Are you not ashamed of wasting your time in this 
way?* 

Between this period and the age of nineteen he 
acquired some knowledge of mathematical instru- 
ment making, and then went to London to perfect 
himself in that art, riding on horseback in the 
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company of a friend all the way from Scotland, a 
journey which took them twelve days to perform. 
He there apprenticed himself for a year to Mr. 
Morgan, in Finch Lane. He was very industrious 
and attentive to his business, and very frugal too, 
living on the modest sum of eight shillings a week, 
for his father at this time was in very poor circum- 
stances. At the end of the year, having learnt as 
much of his business as most young men did in four 
or five, he returned to Scotland and tried to establish 
himself in Glasgow, but not being a burgess he was 
not suffered to carry on trade within the bounds of 
the city. In this emergency the professors of the 
University there, who had previously employed him 
in repairing and fitting up some of their scientific 
apparatus, gave him a helping hand and allowed 
him a shop within the precincts of the college, 
conferring on him the title of * mathematical instru- 
ment maker to the University." 

Here he carried on his business for six years, 
winning, by his intelligence, industry, and amiability, 
the friendship alike of professors and students. 

He then took a shop in the city, and, besides 
carrying on his regular business, made organs and 
other musical instruments, invented several curious 
and useful machines^ and acquired great skill as a 
civil engineer. 

In 1763 he turned his attention to the defects in 
existing steam-engines and the means of remedying 
these defects* It happened that the University of 
Glasgow possessed a * working ' model of Newcomen's 
atmospheric engine, which would not 'work.' 
Watt was directed to repair it. He set it right, 
and it is still preserved as one of the greatest trea- 
sures the University possesses. Now you must 
know that, in this kind of engine, steam was intro- 
duced into the cylinder below the piston while the 



186 USEFUL KNOWLEDGE READING BOOKS. 

piston was drawn up by the descent of a counter- 
poise ; a jet of cold water was then injected into this 
part of the cylinder, which condensed the steam, 
leaving almost a vacuum; the pressure of the 
external air then forced the piston down, the piston 
was raised again, fresh steam being introduced, and 
so motion was caused. But Watt, while experiment- 
ing with this, observed that much steam was wasted, 
and that the condensation was at the same time 
imperfect. In seeking for the cause of these defects 
and means of remedying them he went to the root 
of the matter, working scientifically &om the outset, 
being the first enquirer into the action of the steam- 
engine who did so. He studied the laws of the 
pressure of air and steam, the quantity of steam 
which a given amount of heat would generate, and 
the amount of cold water required to condense this 
steam. Then he studied the pressure that would be 
produced by a given quantity of steam at a given 
temperature, and thus arrived at certain principles 
which he carefully recorded and employed in the 
construction of a steam-engine, for which he obtained 
a patent in the year 1768. By these inventions 
better work was obtained from the engine and with 
less expenditure of fiiel than before — ^about three- 
elevenths of that which was formerly consumed 
by the best engines being saved. 

In 1775, he met with Mr. Matthew Boulton of 
Birmingham, who became his partner. They took 
premises at Soho, in Birmingham, and with the 
money furnished by Mr. Boulton the manufacture 
of steam-engines under Mr. Watt's patent was 
carried on for many years, both partners realizing 
large fortimes by the undertaking. Still Watt went 
on making improvements. In 1782 he patented a 
double-acting engine, the first which gave rotary 
motion to machinery. In 1784 he invented and 
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published various other improvements, among the 
more important of which were the governor for 
regulating the supply of steam, the throttle valve^ a 
counter for recording the number of strokes, and 
also a locomotive-engine. This last, however, was 
not put in practice. In all essential particulars the 
steam-engine is now just what this famous inventor 
made it. 

James Watt's mind was versatile as well as power- 
ful. He was a man of mark in science, literature, 
and art, employing his leisure in various useful 
pursuits. The greatest chemical discovery of the 
age, viz., that water is composed of oxygen and hydro- 
gen, is due to him. He conmiunicated this important 
discovery to the Eoyal Society of London in 1783. 
Cavendish, one of our most celebrated physicists, 
discovered the same fact about the same time, but 
he did not publish it till 1784. 

Watt, while on a visit to France in 1787, learned 
the use of chlorine in bleaching, and communicated 
it to his father-in-law, Macgregor, who first practised 
it in Britain. He also discovered that one cubic 
inch of water forms, when evaporated, a cubic foot 
of steam. 

His last years were spent in great honour and 
happiness, and he died August 19, 1819, at Heath- 
field, near Birmingham, in his 84th year. 

A statue to his memory, by Chantry, the sculptor, 
with an inscription by Lord Brougham, was placed in 
Westminster Abbey about five years after his death. 

E. T. S. 
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DRAINAGE AND IRRIGATION. 



fig'-u-ra-tiTe-ly (L. figura), hy a 

figure^ not literally 
vol'-un-tap-i-ly (L. volo), qf one's 

oion taiU 
pen'-ury (L. pennria), poverty 
in-ter-pose' (L. interpono), to 

place bettoeen, to interfere 
con-tra-ri'-e-tj (L. contrarius), 

opposition 
com'-pli-ment (L. eompleo), an 

act or expreeeion qf oiviUty 



ap'-er-tnre (L. apeiio), an open- 
ing 

in-t6r-Bti-«es (L. inter, sto), a 
space between things 

cor-o-nep (L. corona), an officer 
loho enquires into the cause of 
any accidental or violent death 

ir-ri-ga'-tion (L. irrigo), the act 
of watering 

im-moY'-a-ble, (L, in, moyeo) 
that cannot he moved 



* Help me out of the ditch 1 ' groaned Farmer 
Despond, who was figuratively dubbed by his neigh- 
bours a ' Stick-i'-the-mud ' ; and there he stood as 
inmiovable as though he had been pegged down to 
prevent his being blown away by the keen winds 
that whistled about his ears. 

Standing in a ditch, with arms extended like 
those of guide-posts, or as a scarecrow (which latter 
is seldom worth the trouble of construction, as I 
have frequently seen a black-robed crow chattering 
over a banquet of worms under one of these ragged 
dummies), is not one of the most delightful of 
modern amusements. Like thousands of men and 
women who figuratively grope in a ditch all the 
way from the cradle to the grave, crying to every 
passer-by to help them out. Farmer Despond con- 
sidered it one of the most princely of virtues thus 
to tread in the footsteps of his father who had 
made this practice a life-long philosophy. Fanner 
Despond was a grumbler of the old school; his 
neighbours throve while he was chained down to 
penury, his crops nevfer yielded as other men's, his 
rent was never ready at the proper time, and he 
reviled Luck for always skipping over his farm 
when visiting that part of the country. 
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< Despond,' said I, < Til help you out of this 
ditch, and wiU point the way out of another. You 
are an honest, hard-working, well-disposed, but 
rather crotchetty fellow ; you have as good a farm 
as any of your neighbours * 

' Nay,' he responded, with the air of a special 
pleader ; ^ I'll not stand that.' 

*But, my good fellow, you are mistaken; and 
although you are even more industrious than some 
of your &iends who appear to walk on pleasant 
paths, you are constantly groping in a ditch ; your 
industry is a high virtue, but while it is put into a 
wrong channel, you can no more succeed in life 
than you can get com out of old thatch, or obtain 
bloom and fruit by watering a dead stake.' 

These few compliments on his industry woke 
Despond up, and on arriving at his homestead I 
commenced my harangue on the various subjects of 
husbandry at which he daily laboured but little 
understood. Beferring first to the philosophy of 
Drainage and Irrigation^ I said, * Now, my good 
friend, your much-admired window-phmts look 
as strong as five-barred gates, and gorgeous as 
rainbows. Just turn one of the flower-pots 
bottom upward. Ah I I see through a hole in 
the pot a heap of crocks and broken pots inside, 
which cannot be intended for manure. Ex- 
actly 1 You own that the water which is put in at 
the mouth of the pot must have the chance of 
running through, or it will go sour. You remember 
stifling a nest of wild bees the other day by block- 
ing up the cavity in the bank to stop the access of 
air ; also, how Mrs. Absents child smothered itself 
with the bedclothes while its mother was out gossip- 
ing. Now, what would be the fete of your fine 
window-plants if you choked up the flower-pots and 
stopped the drainage ? The earth is composed of 
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small particles which do not fonn a solid mass, hut 
which are like small pehhles with little spaces 
intervening. These small interstices between the 
grains of soil are charged with air, on which the 
roots of plants feed while threading their way 
through these little spaces. Now, if you put your 
head in a pail of water, and keep it there for some 
time, there'll soon be a case for the coroner ; for, 
as you cannot inhale the air through the water, 
your breathing machinery will soon be stopped. 
Just so with the soil ; if it is densely charged with 
water, air cannot permeate it, and the roots caimot 
feed. If the roots required water they might thrive 
in the old pond in the cow-close ; but, as they only 
want moist ai/r, only so much liquid as will make 
the air-spaces in the soil damp will benefit them, 
and the rest must have means of draining away, as is 
proved by your well-drained window-plants flourish- 
ing so well. Now, my good neighbour, why not 
treat your fields as large flower-pots? You have 
ditches all round to carry off the surplus water, 
which is about equal to pricking a hole the size of a 
pin's head in one of your flower-pots— only a small 
portion of the water can drain into the ditches before 
the air-cells of the fields are partially choked. 
Some farms have a light gravelly soil, through 
which the water will run as through a riddle ; but 
yours being of clay, the particles are packed so 
closely together that the liquid can scarcely find its 
way out. Therefore, as there are no crocks or 
fragments underneath, as you have in flower-pots, 
it is necessary to do as some of your neighbours 
have done — lay down earthenware pipes with the 
narrow end of one put into the broad end of the 
other, making a long tube like the gas and water 
pipes they havo in large towns ; the water will 
" soak " through these soft clay pipes which stretch 
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across the field, and will be emptied into the ditches 
to be carried away to the brook. Thus, you will 
have moist air-spaces instead of stagnant water, and 
your crops will rival those of your neighbours. 

' Now for a few words on Irrigation. Your cu- 
cumber plants on the dungheap are dying as surely 
as the larks are singing overhead ; for, while 
your fields have too little drainage, that heap has 
too much, or, rather, is not sufficiently supplied 
with moisture ; and the plants are dying of thirst, 
as your last hatch of chickens did when you left 
them too long without water. The rain which falls 
on the heap drains rapidly out of the sides, and 
does not remain long enough to keep the air-spaces 
damp; therefore, the roots of the plants are parched 
for want of artificial moisture. That very heap 
illustrates the hill-side yonder — the water runs 
down rapidly and the groimd thirsts for more. 
Now that your fields are to be drained it will be 
well to ask your landlord to provide the means of 
supplying the land with water from the mill-dam 
or the river behind the farm; for, if a long dry 
season comes, the air-spaces of the earth may be too 
dry, and your crops may be scorched. You noticed 
how Farmer Thrivewell's grass was irrigated or 
flooded in that way last summer, while yours gasped 
for moisture. No doubt that by paying a little 
extra rent as interest on the cost, you may induce 
the squire to lay out the necessary money to assist 
you. You see, that while you have too much water 
at one time and too little at another, your neigh- 
bours can regulate matters to suit the season. God 
has given abundant means of success— our business 
is to utilise them. Think over what I have said, 
and I'll come to-morrow for a little chat on other 
important matters.' E. H. B. 
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VARIETIES OF SOILS AND MANUBES. 



fer '-til-is-er (L. faro), thai tohich 

makesfruitftd 
per-fu'-mer-y (L. per, famus), 

scent, that which emits odour 
rid'-i-cule (L. rldao), to latyh at 

with eontem/pt 
fra'-grance (L. fragrans), sweet" 

nessof ameU 
hua'-band-ry (S. huB, ban), 

tillage f frugcXity 



nu'tri'-tion (L. nutrio), the act 

or process of nourishing 
con-Btit'-u-ent (L. constitao), an 

essential part 
trum'-per-y (Fr. tromper), empty 

talk, useless matter 
pe-cn'-li-ar-ly (L. peculium), par- 

tieularly$ singularly 



' G-OOD morning, neighbour 1 I see your waggoner 
is bringing a fine stock of manure up the lane ; but 
it seems to me a thousand pities to buy an old 
second-hand smock to work in, and to give a good 
one away to the rag-dealer. You don't seem to 
understand me. I mean this : you buy manure 
from neighbour Prudent, whose farm is exactly the 
same size as yours, and his cattle even fewer, while 
he has enough to produce good crops, and a surplus 
which he turns into money. I want to show that 
you are throwing away the best fertiliser in the 
world, and buying some of less value. You'll think 
I'm like a jackdaw fighting over eom which is not 
ray own, and pulling to pieces that which I've not 
helped to build ; but, as I've made up my mind to 
get you out of the ditch, you know, I must pull in 
my own way. I have a very keen nose, and if I 
had not seen your farmyard, I should nevertheless 
have discovered a fine bazaar of perfumery. Talk of 
" Araby the blest ; " it's not blest with a tithe of the 
fragrance hovering about Farmer Despond's premises! 
* You told me, last year, of a discovery you had 
made — ^that a hundredweight of manure from your 
fowl-pen went almost as far as a quarter of a ton of 
that out of the farmyard ; now, I want to explain 
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how this comes about, for it's a grand text to preach 
upon, especially to a man like you, whose life has 
been spent in ridiculing what you call "new-fangled 
notions." Urine, it should be understood, is about 
five times as rich in fertilising materials as solid 
dung ; hence it is that fowl-dung, which contains all 
the urine of the birds, is so powerful. Your stables 
and cowsheds have gutters for conveying all the 
liquid manure into that pool at the comer, but 
nothing of the kind is provided in the fowl-pen. 
As birds pass no urine, they furnish nothing but 
solid dung, from which fact you may get at the con- 
clusion that the material which you waste in the form 
of liquid manure is in round numbers five times as 
powerful as the solid parts which you preserve, and 
that accoimts for the fact that one hundredweight of 
fowl-dimg did nearly as much service as a quarter of 
a ton of that out of the farm yard. John Prudent 
knows this, and consequently puts on his land 
material similar to that which you waste, and sells 
you a portion of the solid matter from his stables. 
Don't you see from this that while you are spending 
lOZ. with him you are also wasting 50i. worth of 
most useful material, and thus suffering a loss of 
602.? This fragrance, which reminds you of a 
druggist's shop, is the identical stuff (ammonia) 
which chemists sell in the form of smelling-salts, 
and is one of the best fertilisers we can possibly get. 
You seem to stare when I talk about chemistry in 
connection with husbandry, but you may rely upon 
my statement that " new-fangled notions " will beat 
stupid men into the workhouse. I noticed when 
your last pig was killed how carefully you preserved 
the blood for manure, as though it were as valuable 
as diamonds ; but 111 be boimd you could not tell me 
why it is so valuable, except that you had heard as 
much. Do you know that blood contains a large 

V B. 
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amount of sulphur — a chemical property which enters 
largely into all plants ; hence the high fertilising 
powers of that crimson fluid. Do you know, also, 
that vegetables are valuable for animals in proportion 
to the sulphur they contain, it being absolutely 
essential for nutrition? Now, bear in mind, the 
air cannot contain any substances holding sulphur, 
except very iaint traces in what chemists call ^' sul- 
phuretted hydrogen ; " therefore the soil alone must 
furnish it to the roots. You probably wonder why 
sulphur and ammonia are not mixed together and 
used as manure; so they can be, and are, but I 
don't intend to trouble you with a detailed scientific 
lecture iust now, as 1 want you first to understand 
general' principles. Il.e« 4re are other consti- 
tuents of manure, such as soda, potash, lime, mag- 
nesia, phosphorus, &c., all of which are necessary, 
and without which plants could not grow, Manxures 
from different kinds of animals conl^n various pro* 
portions of these things, and different kinds of plants 
and aimnals also require to be fed in accordance 
with these distinctions* For instance, your brindled 
cow is very lean and nnweU, and you don't know 
why. Ill tell you. You have been feeding her of 
late on nothing but turnips, potatoes, and mangold- 
wurzel, all of which are good in turn, but none of 
them will do entirely, as they contsdn very small 
traces of lime* When Betty milks the cow she 
takes phosphate of lime fix)m the animal in the milk, 
and as you don't give her food containing phosphate 
of lime, the poor cow is extracting it from her own 
bones, and consequently becoming so weak that 
you'U soon have to pay a fee to the cow-doctor. 
You must at once give her a good feeding on clover 
or barley-straw, which abounds in salts of lime, and 
she'll soon look as fresh as a buttercup and as fierce 
as a threshing-machine. I want you to clearly 
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understand that as animals cannot feed on materials 
which do not contain i^e elements of which they 
are made, so plants must be treated; and, conse^ 
quently, we must study what to put into the ground 
as well as what to f^d our cattle on. I see you 
have been covering your turnip field with lime, 
which is a mistake in the sense of supplying manure, 
for, as I just told you, turnips do not contain much 
lime, and are not nourished by it. It maybe useful 
for a different crop next year, but tha^s another 
phrase for spending money in advance, and tying up 
your capital. True, it has its advantages in another 
way, but it is not a manure in itself for the particular 
crop you are about to grow, and so you are mistaken. 
' I know it's difficult for a man at your time of 
Kfe to begin study, but " Time is not tied to a post 
like a horse to a manger ; it passes like the wind, 
and he who would grind his corn by it must set the 
mill sails." Nothing can be had without pains, 
except poverty and dirt, neither of which you want. 
You must give over grumbling at Luck if you 
would keep out of the ditch. I saw your wife ex- 
ciianghog' a heap of bones f<Nr a trumpery ornam^it 
the other day ; little did she think how much hay 
she was parting with. I tell you, Mr. Despond, 
that if you cover one of your grass-fields with a thin 
coat of bone-dust, you'll have such a crop of grass 
that will make the other fields look foolish. You've 
no idea to what good account some of the waste 
matter of a household can be turned. In fact, if 
you fail to supply plants and trees with the exact 
kind of stuff they want, your plants will turn to 
herbs, and your trees will cease to bear fruit. I 
venture to say that your vine, whidi has been get- 
tit^ woree ydr by jL, is solky for want of potSh, 
and m cure it for you this year, just to convince 
you of the fact. There's one v^ good feature, 

o 2 
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however, in farmyard manure ; it contains a splendid 
variety of chemicals for almost all sorts of plants, if 
you use it properly ; but we'll leave this matter till 
another day. 

^ I have known some soils to furnish all the nutri- 
ment required firom them for years without manuring, 
and others that will grow nothing but stones unless 
treated very peculiarly. In fact, soils are manures 
to some extent, for they contain different proportions 
of chemical ^constituents, and so require more or less 
added to them according to what they possess. 
From this you will easily see how desirable it is 
to thoroughly imderstand the tools with which you 
work, and aJso what I meant by saying it was ^^ a 
thousand pities to buy an old second-hand smock to 
work in, and to give a good one away to the rag^ 
dealer.'' ' 

£i« xi. £• 



PEEPAEING THE SOIL. 



in-ter'-sti-ces (L. inter, sto), a 
tpace between thin^t 

hom'-i-ly (Or. homiloa), a dis- 
course 

e-con'-o-my (Gr. oikos, nomos), 
thrifty management 

difl-fig^-ure (L. dis, flgora^i to 
change to worse formt to deface 

im-ped'-i-ment (L. in, pea), a 
hindrance 



ez-tract^-ed (L. ez, tractom), 
drawn out 

im-pzefis'-ed (L. impzimo), qf- 
fectsd 

as-si-dn'-i-ty (L. assidwis), dUi* 
gence^ closeness <if applicatUm* 

pra -068-668 (L. i«o, cede), opera- 
tions 

pul'-Ter-i86 (L. pulyis), to reduce 
to dust or powder 



' How now, my friend ? You perspire like a water- 
cart, which shows at least that you are not a&aid of 
hard work — a good contrast to some men, who seem to 
imagine that tiiey have a freehold of time, and never 
toil till they are driven to it by sheer poverty. I 
like your industry much, but must take the liberty 
of cautioning you against labouring in vain and for 
a wrong purpose. Come, now, leave the field, put 
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the plough under cover, and stable the horses, or 
you'll do more mischief than a fox would in a poultry 
yard, for the ground is wet as thatch, and all yom' 
ploughing is worse than in vain. 

'I knowyou won't require a homily on this subject, 
for a moment's thought will make the matter as 
plain as the clock on the village church. If you'll 
have patience for a few days, and get on with some 
indoor work while the sun dries the ground, you can 
then turn over the soil and make it as friable as 
mealy flour, leaving plenty of air-spaces ; wherea^ 
if you plough in its present state, you'll convert it 
into dough, and make it fit only for mud-cakes, so 
that when it is dry, you'll have clods as hard as stones. 

* I know you are a true lover of economy, but 
refusing to look facts in the face is as like folly as 
fourpence resembles a groat. I have been walking 
round some of your fallow-fields, and had the mis- 
fortune to scrape my shins by falling over a clumsy 
heap of old tree stumps which you spent some weeks 
in digging out of the ground a year ago. What a 
pity that ugly heap of rubbish is not made to turn 
in a profit, helped out by the removal of some other 
nuisances which disfigm*e your farm, like blots and 
scratches on the copy-book of a slovenly school-boy I 

'Don't you perceive that gravel, linie-scraps, 
road-scrapings, sand, and ashes, are all calculated to 
keep the ground open, and assist in the work of 
drainage, and that to withhold these things is very 
similar to stopping up the holes in a riddle when 
you want to sift a mixed lot of rubbish ? And are 
you not also aware that the burnt ashes from tree- 
stumps, rotten timbers which are always in your way, 
brushwood and loose sticks picked up from the road- 
side and out of the woods, make the best of manure, 
and tend to lighten the land and make it porous ? 

' Of course, these remarks would not apply to 
your brother's farm, his land being sandy, and conse 
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quently light and porous; there^s no need to bum 
any portion of it, nor to mix with it einders, and 
gravel, and limenscrapB, for it would be like patting 
one foot in the mud to pull the other out. The soil 
on his farm is so porous that the rain runs through 
as fast as a trotting mare when her head is turned 
homeward, and the consequence is that he must 
exercise his common sense in just the reverse direc* 
tion. While you need to make your ground lighter, 
he needs to make his stiffer, and by these opposite 
processes you will both have larger crops, finer 
cattle, and easier times. 

^Now a few words on the turning of the soil. Just 
for experiment, yoke your horses, put the plough to 
their tails, and drive on your team. <^ Go on. 
Beauty ; gee, Violet ; woa 1 stop 'em 1 " There, the 
furrow you have made is scarcely deep enough to 
bury a rat in. What is the object of turning the 
soil over ? It is to pulverise it, to break one part 
from another, to open the pores for the admission of 
air, and leave a free passage for the roots to creep 
about and to feed without impediment ; and if you 
disturb the ground only a few indies in depth, 
while the natural tendency of the roots is to go 
tmce as deep, you leave soUd ground beneath to act 
as a stumblhig*block. I am persuaded that it 's not 
on account of laziness, but sheer want of thought on 
your part. 

Plough deep, while others sleep ; 

And yoQ shall hare com to sell and to keep— 

is a capital proverb, and the word deep is not the 
least important. I daresay you make no distinction in 
ploughing for tap-rooted vegetables, such as carrots, 
turnips, mangold-wurzel, &c«, as compared with peas 
and beans which don't descend half as deep. But, 
depend on this, if you will persist in ploughing all 
alike, you had better put the ploughshare down very 
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low, 80 as to break the ground to a good depth. The 
wisest owl in the church steeple ^ows nothing of 
greater value. 

* I am afraid you don't harrow the ground suflS- 
ciently after ploughing, for I see a regular supply 
of that class of weeds which have running roots, such 
as combine and what is commonly termed " twitch." 
I know, of course, that weeds, liKe bad habits, will 
g^ow apace, even with the most carefcd watching ; 
but a word in season on the importance of raking 
out these pests that interlace the ground with as 
much complication as that of a spider^s web, may 
not be out of place. You see that not only do these 
roots spread about the air-spaces, and prevent those 
of plants getting a free course, but they positively 
feed on the very chemical properties required for the 
crop, and their tops, when out of the ground, choke 
the plants and prevent a free current of air playing 
among the com and vegetables. Now, it is next to 
useless to tear these things out of the ground, and 
then leave them on the surface in the expectation 
that they will die, for they frequently take root 
afresh, and find their way down again as pertina- 
ciously as a pedlar seeks admission to the cottager's 
home. And if you put them away in a heap to rot 
for manure, they still have the germs for reproduc- 
tion, and will turn up, like the memory of a crime, 
some day or other. Consign them to your bonfire, 
along with the tree-stumps, and make short work of 
them ; keep your land clean, well ploughed and 
pulverised, avoid turning it over in wet weather, 
disturb it to a good depth, keep it well drained and 
manured, and brighter days will be in store ; you 
will thus do much towards abolishing the practice 
which has held your nose to the grindstone — that of 
giving two days' work for one, and paying forty 
shillings in the pound.' E. H. B. 
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GETTING IN AND MANAGING CROPS. 



ap-pa]<-ent fL. appareo), pUtin^ 

not doubtful 
gloom>i-ly (S. glcmumg), tuUeniy, 

dismally 
uB-u'-Bii-iU-ly (S. tin, L. nsnm), 

not commonly 
bank'-ropt-cy (Fr. bane, L. ram- 

po), the state of not being atU 

topay on^s dAts 
il-ln'-sions (L. illudo), false 

show, error 
ac'-cu-ra-cy (L. ad, cuia), eorrect- 

ness 



dis-pel'-led (L. dispello), driven 

away 
eav'-i-^ (L. cayiu), hoUowness, 

a hmowplace 
re'-gi-ment (L. r^go), a body of 

soldiers oommanded by a colonel 
ce'-re-al (L. ceres), pertaining to 

com 
com-mis'-sioner (L. committo), 

one en^poufered to act 
a-ban'-don-ing (Er. abandonner), 

giving up, forsaking 



* Last year, Mr, Despond, you made wry faces, and 
looked gloomily enough to frighten a looking-glass, 
because half your wheat seed had £stiled. You can 
no more bring strong com stalks up without sufficient 
room than you can make children strong and robust, 
when compelling them to lie four in a bed — they 
must have room and air. You see, when three or four 
stems are fighting which shall grow on the spot of 
ground intended for one, the weaker must be crushed 
by the stronger ; and so it was in your case — ^the best 
seeds reared their heads and overshadowed their 
more puny fellows, and the consequence was that not 
more than one-half of the usual number succeeded in 
asserting the right to live. 

' Now, I want you to take my advice next October. 
Instead of scattering your com broadcast, by which 
practice you sometimes huddle half a dozen grains 
in one little cavity, and, perhaps, leave large patches 
without a single kernel, dibble the grains at regular 
distances of about three inches in the rows, and let 
the rows be — say — six inches apart ; then you will 
run the roller over the ground, which will ensure all 
the seed being at about equal distances &om the 
surface, and never mind about seeing your neigh- 
bours, at spring-time, with thick and bushy crops of 
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green leaves while you have staring and gaping 
fields, for as snre as summer follows spring, you will 
have a r^^ent of cereal soldiers that will form a 
capital line of defence against the inroads of the 
Bankruptcy Commissioners. Then, again, see how 
much more easily you can walk among the com in 
spring-time and ^^ spud " out the nettles and thistles, 
dandelions and poppies, and all the other field 
communists whose sole delight it is to destroy their 
better disposed fellows. 

' You must not forget to observe the necessity of 
changing the crops, for the earth and its manures 
teem with a variety of qualities. If you grow a crop 
of com, you exhaust lime, phosphates, and such-like 
materials, leaving, in a great measure, potash and 
soda, magnesia, &c., comparatively untouched. These 
latter are so essential for potatoes and turnips, that 
the ground is almost as fertile for that class of crops 
as it was before the grain was sown, so that veiy little 
manure will be necessary. These, again, may be 
followed by clover, or peas and beans, and so the 
work of rotation goes on. 

* I notice that you have adopted a wise plan by 
sowing clover along with barley, which saves a great 
deal of ground and manure, as the barley comes off 
before the clover is fairly rising into crop, and the 
latter is a long time in the ground ; thus, you are 
getting two productions off the same field in one 
year. You have also shown wisdom in abandoning 
the sickle in favour of the scythe for mowing your 
com, by which plan you cut nearer to the ground, 
and obtain longer straw. Come, your own practice 
shows that you are open to conviction, and that you 
are alive to the fact that there is room for progress 
in farming, as in other affairs of life ; I am hopeful 
that the hints I have given will not be wasted.' 

£• XI. S« 
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BIRDS AND INSECTS IN RELATION TO 

AaRICULTUEE. 



ag'-ri-col-ture (L. ager, colo), the 

art oj^etdtivating the ground 
nuk-rsad'-er (Fr. maraad), a 

plunderer, apdlager 
proV-6n-der (L. pioTideo), food 

for beasts 
re-ma-iie-ra'-tio]i(L. remuneior), 

reward, recompense 
ul'-ti-mate-lj (L. ultimoa)* at last, 

finallv 
con-8«</-ii-tiyd (L. eoxunqtior), 

foUowing in train, snocessive 
sym'-md-tTY (Gr. sun, xnetron), 

beauty (^proportion 



my'-ri-ad (Gr. muiias), ten thou- 
sand, any large miinber 

mi8'-ohi«*yoco (S. xais, Fr. chef), 
eausinf^, injury 

ex-ter-mi-na'-tion (L. exter- 
mino), destruction 

nft'-^e-me&t (L. impleo), an in- 
strument, a tool 

re-pro-dac'-tion (L. re-prodnco), 
the act qfprodudaM anew 

Ti'-gi-lflnce (L. Tigii)* wat^fid' 
nese 

de-creed' (L. decemo), deter- 
mined, appointed 

* Spaebow-mb for dinner, eh, Despond ! Why, 
how's this ? Oh, I see I you look upon smaU birds 
as your direst enemies, because they devour some of 
the food set apart for your fowls, and so you popped 
a few ofif with the gun. Well, it's not the most 
desirable thing in the world to grow food for winged 
marauders to make merry over ; and I daresay you 
would rather go without the morning's music, tiiat 
wakes you up at daybreak, than be the jackal for 
providing provender for thrushes, blackljirds, spar- 
rows and finches. But you and I won't agree on 
this subject in all its details ; for I believe your son, 
master Jack, whom you encourage in dragging birds' 
nests, and blowing handsome birds' eggs for thread- 
ing on a string, to be doing more harm than you 
dream of. Did you see that statement in the news- 
papers the other day, to the eflfect that our friends 
in Canada had sent over here for a few thousand 
sparrows to be turned into their fields ? You did ? 
Well, what do you suppose to be their object? 
Certainly not merely to have the pleasure of shoot- 
ing them, nor yet to have the fim of seeing them 
scared from one field to another by the yelling and 
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hooting and clapping of a &t>-faced lad sitting on a 
gate, at the remuneration of eighteenpence a-week I 
' You are aware tiiere are sach' disagreeable foes 
as caterpillars, grubs, 'wireworms, slugs, snails, ants, 
beetles, and a host of insects which abound by 
millions, and crawl about both day and night where 
hiunan eyes neyer scan, and human hands can seldom 
reach. How do you suppose these marauders live ? 
I will tell you. Every plant that grows, every ear 
of com that rears his stately head, every flower that 
blooms, is in danger of being destroyed by insects of 
various tribes. If your turnips manage to survive 
the attacks of the turnip-beetle and are growing 
well, you may find, as you did last year, that about 
the end of July the leaves look sickly, and ultimately 
the plants die in large numbers. What is your 
enemy? Pull up a few plants and you will probably 
find the tap-root left in the soil, and the upper part 
cut in two just beneath the surface of the soil, the 
withered leaves alone being held in your hand. 
Your enemy will probably prove to be a fat ugly 
caterpillar of a dirty-greeni&h colour with a nmnber 
of black spots on his back. I have known these 
destructive fellows to spoil three or four consecutive 
sowings in one season. This caterpillar is the larva 
of a very beautiful moth, and thousands of them are 
found in the ground till about November, destroying 
the roots of myriads of plants; they change to pupse 
in the winter, and appear as moths in the following 
Jime. The best Mends we have for destroying 
these mischievous insects are the rooks and starlings : 
so that though the starling steal the cherries, the 
blackbird and thrush the strawberries, the rook and 
the sparrow the wheat, the pigeon the barley, let 
them have their fling, or the insects will devour and 
hinder the cereals, roots, and fruits in ten times the 
quantity. To kill small birds is to destroy the 
pounds in order to take care of the pennies, lor 
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every bird will devour a hundied-fold more enemies 
tx> the soil than himself^ having an instinct for 
tracing their eggs as well as their carcases. 

* If all the small birds were destroyed, you might 
pack up your impl^nents and retire from agricul- 
tural sarvioe. ITilling one insect is the prevention 
of thousands being bred, and, consequently, our 
lovely birds save us from those horrid plagues of 
which we have read so much. Just for satisfaction 
on this point I will mention the &ct that a game- 
keeper, who recently shot a crow, was subjected to a 
homily on the subject, and was induced to open the 
craw of the bird, wh«i he found a compact ball of 
animal matter which proved to be nothing less than 
an assemblage of 110 wireworms — a feict which tells 
its own tale and teaches a capital moral. 

* Frederick the Great, king of Prussia, having an 
overweening fondness for cherries, once established 
a crusade against sparrows, some of them having 
dared to peck at his &vourite fruit. A reward of 
six pfennings per brace having been offered, the 
war against sparrows was commenced and carried on 
so briskly, that in two years' time there were not 
only very few sparrows to be seen, but scarcely any 
cherries or other kind of fruit ; for other birds had 
been frightened away by the very means taken to kill 
the sparrows, and the caterpillars had an unchecked 
feast on the foliage of the trees. Frederick the Great 
found out that a higher king than himself had 
decreed more wisely than he, and he soon found it 
necessary to import sparrows from foreign lands. 
As we are indebted to our field warblers for good 
crops and absence of insect plagues, let us rejoice 
in, and be thankful for, those 

'Birds, the free tenants of land, air, and ocean. 
Their forms all symmetry, their motions grace ; 
In plumage delicate and beautifhl ; 
Thick wi^out burthen, dose as fishes' scales. 
Or loose as foil-blown poppies to the breeze/ 

F* XI. 6. 
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LATIN BOOTS. 



a, ab, ah$, from, overt, o^uie, 

a&^tain 
ad, to, oiapt 
aeidus, sour, acid 
actum, to do, act, ooanterac^ 
tedeSy a house, «2tfy 
aquus, equal, nn^^^ 
<8ra, a lemarkable period 
astimOt estimaium, I value, «• 

0<0mi», eternal, cxi^emal 
0vtMii,an8ge, 0001x1^ 
o^^, a field, o^rtcultnre 
ago, actum, I do, or act, agmt 
alo, alitum, I nourish, aliment 
alter, another, alter, altercAiio'D. 
altua, high, o^^ttude, eaudi 
an^ue, large, full, ample 
anffulue, a eomer, ane^ 
anima, air, breath, life, the soul, 

animate 
annus, a year, annual 
ante, before, an^^te 
antiquue, ancient, antiquate 
aperio, apertum, I open, aperient 
appareo, I appear 
apto, I fit, apt, adapt 
aqua, water, aguemis, oj^u^duct 
arbiter, an umpire, arb&rate 
are, artie, art, artificial 
aMue, greedy, hungry, avidity 
bene, well, 6«fieYolent, bendit 
binus, two and two, double, bin- 

ary, ^fixMne 
eado, eaeum, to cut, to kill, 

concise, excise 
calamitas a calamity 
calx, ealciSf limestone^ ooibined 



capiUus, hair, eapUhsj 
eapio, eapHtm, 1 take, capable 
eaput, capitis, the head, capital 

dec^tate 
earo, camis, fiesh, carnal 
cade, easum, to fall, occasion 
camu, hollow, catv, concativ 
eedo, oessum, I go, I yield, con- 

cede, SKicceed, tsacoess 
eelo, cdatum, I hide, conccaZ 
eentrum, a point, the centre, ecu- 

tral 
centum, a hundred, eenturv 
oerto, I contend, I strive, discon- 
cert 
ccr^iM, certain, ejicertain 
dngo, einetum, to gird, to sur- 
round, cincture, precinct 
circttm, round, ctrcuWerence, cir- 
cuit 
civie, a citizen, ctt«c, civU 
dome, damiUum, I ciy out, 

acc/atm 
claudo, dausum, to shut, clause, 

doisUir 
ccdum, heaven, celestial 
cognosce, cognitum, I know, re- 

eognise 
edo, euUum, I cultivate, cc2ony 
colossus, a gigantic statue, coios- 

sal 
communis, common, communiig 
con, col, cog, co, with, together, 
conclude, collect, ce^nate, co- 
operate 
contamino, contammatum, 1 pol- 
lute, contaminate 
continue, I persevere, continual 
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contra, against, contradict 
cor, cordis, the heart, cordial 
corona, a crown, a garland, de- 

crown, coronal 
corpus, corporis, a body, corporal 
credo, I belieTe, eredtble 
cresco, cretum, I grow, crescent, 

increase 
crux, crude, a cross, crucify 
crimen, a crime, diacriminaU, re* 

criminate 
cumbo, I Ue down, Tucumbeni 
cumulus, a heap, cumulate 
cwra, caie, Bwuev, uoMCUire 
curro, cursum, I nm, curriolB 
curvus, crocked, cmnm 
de, down, d^eft, deaomd 
decern, ten, aecembex 
delecto, delectaium, to pleaup, 

delectahld 
deleo, deleium, I dMtzoj, deis' 

terioiw 
densus, thick, dose, dense, con- 

denae 
dico, dictum, I saj, diction, pce- 

dict, edict 
digitus, a Angtr, diffit 
dUuvium, a deinge^ anibe'dUuman 
dis, twiee, anmdar, uStlemma, 

<2irae\rer 
dissipo, dissipatum, I Matter, 

^impate 
divido, divisum, I divide, devcae, 

sab£?tot(20 
<2o, daium^ I gi^e, eomli^tcn 
cfoctfo, doctum, to teaeh, <2m^, 

<2oc^nM 
docHis, teachahle* Joot20 
<2<7mtfittf , a lord, a maatar, dami^ 

nate 
<ib7no, I tame, inifomttabU 
domus, M house, dome^Q 
dos, dotie, a gift, doial, deiww 
duco, dudumf I lead, ptoduoe, 

intco^iftw, yiadiuet, condmet 
durus, hard, durable, endure 
e, ex, out oi, from, ^eeW exyiek 
emineo, I excel, eminent 
ens, being, abM»< 



eo, itum, to go, transt'^ 

0^2M^ equal, equalise 

esse, to be, «M0nce, ewoitial 

examen, a trial, examine 

exceUo, I excel, excellent 

exemplum, a model, a copy, ex- 

ample 
experior, expertus, I try, expe- 
rience 
extcr, fofieign, exterior 
extra, beyond, ear^raordinary 
extremus, uttanoost, extreme, 

extremitj 
faber, a workman, /airi0 
facio, factum, I do^ I nake, 

/imttoBi, efficacy 
folio, I deoexre, faUaeiwkB, in- 

faUibU. 
fascino, I fascinate, fudnation 
fero, latum, 1 bear, I caxry, eon- 

fer, inteafere, nlate 
festuSf joyftil, festirt 
Jyura, a shape, >^pbv« 
fingo, fietum, I aiake, I form, 

feign 
finis, the end, &n^ ea^fima 
fio, I become, benq^ 
firmus, strong, sii^irm, casjirm 
fixus, fixed, impressed, ipr^fix 
JUeto, fiexum, I bend, iNfieet, de- 

fiagro, I blaze, flagrant 

>Io«, /orw, a flower, jUnoer, floral 

fiuo, fluctum, I flow, Jkmntt oon- 

fUium, a leafy/ojia^a 
forma, a shape, ybr«» dq^mn 
fors,fortis, ebanoe,fortuiU3mB 
fortuna, fortusse, fortunate 
frangOffinstum, to break, frae- 

ture, irfraet 
fragrans, fragmntia, fragrani 
freqnans, frc^uMtts, fremsnU 
frico,frioaimn, I T^/rietaoA 
fugio, fugitum, I fly, fugi^ve, 

jrfuge 
fumus, smoke, AMN«,/fiMiMgMte 
fundo, I found, I estebliah, 

fs umder 
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fvmdoyfusum, to pour out, I melt, 

confuse, inftiae 
genua, a kiucl, gender, ffenerdl 
germen, a bud, germ 
gerot gesiumi to bear, to cany, 

^e<^on, ye«ficulate 
gignOf I beget, I bring fariht pro- 

geny, geniaX 
gradus, a step, grade, graduaX 
gravis, heaTy, grave, aggravate 
gradior, gressum, to go, prc^^^^, 

egress 
grex, gregis, a flock, gregajnoua 
gnbemo, I goveni, yu^^ation, 

joiBgovem 
kabito, I dwell, inhabit 
hsreo, hasum, I stick, adhere, 

inhere 
hares, hsredis, an beir, co-heir, 

inherit 
herha, a berb, herbal 
hibemo, Mbernate 
hospes, hospiiis^ a guest, A<u^tal 
hostis, an enemy, hostile 
idem, the same, identify 
ignorans, ignoraniis, ignorant 
imago, imaginis, imagine 
in, isdto, inmate, iitculcate, in, 

not, innocent 
industria, indtutry 
iners, ineriis, slotbful, inactive, 

inert 
ingenium, wit, contrivance, natu- 
ral disposition, ingenvQn&tinge- 

nuous 
insto, I insist, instant 
insula, an island, insidar 
integer, entire, integr&td 
intdUgo^ inteUectum^ I under- 
stand, intelligent 
inter, between, interpose, inter- 

fere 
interpres, interpretis, interpret 
intimus, innermost, inflate 
intro, within, t»^roduce 
intus, inward 
irrito, I make angry, irritate 



jaciOfjacttim, to tbrow, ^'aotdate, 

\j\iect 
jungOfJunetum, to j<an, junction, 

vefoitt 
laboTf labour, laboriona 
laqueo, I ensnare, inter^ot^ 
lateo, X lie bid, latent 
lotus, broad, wide, /a^tude 
laxus, loose, lax, relax 
kgo, ledum, to choose, to read, 

collect, lectnie, feeble, 
levis, light, levity 
lex, legis, law, legal 
liber, free, liberal 
libra, a balance, de^td^rate 
linea, a line, delineate 
locus, a place, 2ocalitv, local 
lucrumf gain, lucre, lucratiTe 
ludo, lusuTn, I play, delude, pre- 

lude 
ktmen, luminis, light, lunUnaxy 
lustra, lustratum, I purify, I 

enlighten, ^tM^rotion, illustrate 
luxus, excess, luxuriant 
lympha, a colourless fluid, water, 

lymphaXiQ 
magnus, great, magnify 
major, greater, majority 
malus, bad, malady 
mando, mandatum, I bid, I com- 
mand, mandate 
maneo, mansum, I remain, per- 

manent 
manus, the hand, manus^ manu- 

facture 
Tnanifestus, plain, manifest 
mare, the sea, marine 
massa, a lump, mass, amass 
mastico, masticatum, I chew, 

masticate 
materia, matter or stuflT, material 
Tnattirus, mellow, ripe, j^refnature, 

mature 
medeor, I cure, medxGaX, itreme- 

(^iable 
medvus, middle, mediaXe 
mdior, better, ameliorate 
mefnbrana, the upper thin skin 

of anything, membrane 
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mewtor, mindftil, memonhU 



mitts, a Uiousand, imBiMnihim 



tmror, mratait, I wonder, MtraeLo 



mdis, mild, mUim^ 

mitta, mtMitm, 1 send, adflw^, 

QommU 
nudus, a measue, a manner, 

numso, moniium, I wum, adyise, 

adjRoiiwA 
iN0fM, mon/if, a moimtaui,amoim^, 

diBinoiiit^ 
mofuiro, moiuiniium, I show, 

dwiumtirate 
m&n, mortiM, death, mortal, mor- 

toaiy 
moMO, matwm, to moTe, motton, 

promote 
nnUtus, many, mic^tftiide, mii^ 

ply 

muntUf muMriB, a gift^ mamift- 

oent, remtnurote 
«d«K)r, fiatiim, to be bom, natdf 

mnate 
naturGt nature, natural 
neoe§8anu8f neeeuary, JUMeoes- 

sary 
nex, neeU, death, destmction, 

pemieioitf, intemoctiM 
Mil, nothing, anntAi^ate 
noceo, nocitum, I hnrt 
nomen, nommia, a name, nominal, 

noun 
norma, a role, normal, enormons 
no8co, notum, I know, notion, 

recogntM 
noto. I mark, note, denote 
nor, floe^te, ni^ti noefamal 
noxUts, hnrtfu 
numeruB, nnmber, numertl 



•Mteio, nuiritwm, I nouruh, 

fliM^rtmeni 
06, 00, in the waj, against, object, 

ooeor 
€ibUpm$, sidewajs, oblique 
ordo, ortUm», order, oriiain, co- 

ortttnate 
oriyo, oriffinia, origin, original 
oro, I pnaj, orado 
OS, orii, the month, oral, orifice 
palpo,falpatum, I tonch, mi/pable 
pando, pamtum, I open, I spread, 

apand 
panis, bread, pantrj 
pareo, pariium, I appear, appear 
paro, paratum, I prepare, ap- 

panel, compare 
para, partis, part, apor^, jporcel 
pastor, pastoris, a diepherd, 

jNuteral 
pectus, pectoris, the breastyj>a;- 

teral 
pecuUum, monej, priTate prop- 
erty, peculiar, peculate 
p^'or, worse, imeotr 
pilo, mdsum, I driye, impe^, 

irepM, expd 
pendeo, I hang, depend, euapend 
peneiro, penetratum, I pierce^ im- 

jMNe^rable 
penuria, extreme want, |Mnifrt6as 
per, through, j)erambalate 
perpetuus, lasting^ perpetual 
pes, pedis, the foot, peilal, pedes- 

trian 
peto, petitum, I ask, petition 
placeo, plaeitum, I please, oom- 

plaoent 
plango, planetum, I strike, I 

lament, plain, dbmplain 
pleo, pktuim, I fill, comp^onent 
plecto, plexum, to twist, to plait, 

perplftr 
plico, pUoatum, I fold, imp^tbate, 

inexp/ioable 
pluma, a feather, p^temage 
poUuo, poUutum, I infect, poUute 
pono, positum, I place, deponent 
portio, a portion, prqpor^^ 
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porta, I cawy, porfMe, import 
prat before, jpr^cede 
prekum, a price, a.^preeiate 
primus, first, primslj primiiiYe 
primis, one's own, peculiar, prw- 

ate, ^trilege 
prOt for, forth, pronoun, proceed. 
probOfprobatum, I prove, pwftable 
proles, prolis, ofbpring, proletATj, 

proli&Q 
propriuSf one's own, proper, pro- 

prietor 
proximus, nearest, proxim&te, 

approach 
pulvis, dust, pulveriae 
punio, punitum, I punish, im- 

punity 
putOf putatum, I reckon, com^f^^ 
quaro, guasUttm, I asA:, guery^ 

wiguirt 
quaUs, of what kind, quality, 

diBqualify 
qitatio, quassum, I shake, eonens- 

sion 
quatuor, fonr, quadT&ntf quart 
radius, a ray, roc^tate, irroitate 
rapio, raptum, I snatch, rap, 

raptxxTe 
raro, seldom, rarely 
re, back, again, recall, rebuild 
recens, new, fresh, recent 
rego, rectum, I rule, r^ttlate, 

regular 
reciproous, going, a flowing back- 
wards and forwards, recipro- 

csl 
rectus, right, oorro?^ rec^tude 
rigo, rufoJbum, I water, irr^a^ 
roda, rosum, I gnaw, rodent, 

corrode 
rota, a wheel, rototion 
rumen^ ruminis, the cud of 

beasts, rtf^nffiate 
rumpo, ruptum, to burst, inter- 

rupt, corrupt 
sal, saiiSj salt^ salary 
salio, solium^ I leap, aaHy, salient 
sanctus, holy, sanctify, saint 
satis, enough, satisfy 

B. V. 



scala, a ladder, scale, escalade 
scando, scansum, I cUmb, escead, 

descend 
scio, scitum, I know, science, 

<c»0ntific 
scribo, scriptum, to write, ucrip- 

tion, description 
se, aside, eeduce 
securzts, safe, secure 
sedeo, sessum, I sit, sedentary, 

sediment 
sentio, sensum, to pereetre, to 

think, sentimentf assent 
sepa/ro, separatum, I sever, I 

«e^rate 
sepdio, sepuUum, to bury, sepul- 
chre 
seguor, I follow, cxmsequence, 

siai\Mequent 
servio, sertfitum, I serve, servile 
signum, a sign, a mark, signify 

resign 
similis, like, simHax, resemble 
simplex, simple, simplic\ty 
simtd, at the same time, simul- 

taneous 
sisto, statum, I stop, I stand, 

assist, consist 
solidus, solid, solder, consolwla,te 
sdor, I comfort, solace, console 
solus, alone, sole, soliksxy 
solvo, solutum, I loose, solve, ab- 

solve, dissolve 
sorbeo, sorptum, I suck in, Sihsorb 
specie, specium, 1 see, conspicu' 

ous, despise 
spirOf spiratum, I breathe, inspire, 

perspire 
spondeo, sponsum, I promise, 

respond, correspond 
stagnum, pool, stagnant 
statuo, statutum, I set up, I 

appoint, statute 
stinguo, stinetum, I put out light, 

extinguish, distinct 
MtipidoT, I make a bargain, sti' 

ptUate 
sto, statum, I stand, «/able, esta- 

blish 
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Btfingo, strietum, I hold fast, I 

bind, ttriot, stringent 
struo, stmGtvm^ to Doild, struc- 
ture^ exmatruct 
stupeo, I am stupid, stupefy, 

stupidity 
suadeo, stuuum, I -persuade, dis- 

suade 
sub, under, suMtem, ^u^ugate 
subter, beneath, subtemnesji 
sueo, suetum, to accustom, de- 

suetude 
sufficio, suffectum, I am able or 

sufficient 
suTM, sumptum, I take, 9Asume, 

presume 
super, above, over, Mfp^rable, 

Mtperpose 
surgo, surreotum, to arise, lesur- 

rectum 
tango, taotum, I. touch,, tangible 
tempero, temperatum, I mix, I 

moderate, attemper, distemper 
tempus, temporisr time, tempoTsX, 

eontempoiaij 
tendo, tensum, I stretch, tension 
teneo, tentum, I hold, tenable, 

^09tement, tenet 
terminus, a boundary, terminate 
terra, the earth, ^^rrace, in^^r 
torpeo, I am benumbed, torpid 
traho, tractum, to draw, tract' 

able, detract 
tranquUlus, quiet, calm, tranquil 
trans, across, transmit 
tribuo, tributum, to give, tribute, 

a.ttribute 
tubulus, a little pipe, tt4he 
ultimus, the last,, utmost, ul- 

timaie 
ultra, beyond, ultramsaine, «Z- 

terioT 
unda, a wave, undu\B.te 
unus, one, union, unison 
urba, urbis, a city, urb&ne,avLhurb 
uro, ustum, I bum, combustion 
vado, vasum, I go, evade, invade 



vaaor, I wander, vagabond 

fHueo, valitum, I am strong, valid, 
vaRajxt 

varius, different, var^ 

veho, vectum, I carry, wAide 

velox, swift, velocitj 

venero, veneratum, I worship, I 
honour, venerate 

venio, ventum, I come, convene, 
inteivens 

ver, veris, the spring, vernal 

vereor, I fear, retwr*, irreverent 

vertebra, a joint in the back bone, 
vertebrate 

vertex, verticis, the top of any- 
thing, vertide 

verto, versum, I turn, advert, 
invert 

vestis, a garment, iw^^ure, in- 
vest 

via, a way or road, det^iote, ob- 
t;iate 

vibro, vibratum, I shake, vibrate 

vicintts, a neighbour, yjunnity 

video, visum, I see, "provide, pro- 
vender 

vigeo, I grow, veget&hle 

vigil, watchful, v^ant 

vinoo, victum, I conquer, invinci- 
ble, province 

vindex, vindiois, a defender, 
vindic&td 

vir, a man, t^irile, decemvir 

vi^, vitatum, I avoid, inetntoble 

vooo, vocatum, to call, vocation, 
advocate 

volo, I am willing, iw^ttion, vol- 
untary 

voluptas, voluptatis, sensual 
pleasure, voluptxiary 

voro, voratum, I devour, vora- 
cious, caxnivorous 

vortex, vortici8,awhirlpool,verti- 
cal 

votum, to vow, devote 

vello, vulsum, to pull, contMi^, 
revulsion 
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a, (a), "without, apathy 
offon, (dy^)f a contest, offoni/ 
air, (eiV)> ^he lower air, atrial 
aither, (alBfip)^ upper, purer air, 

ethereal 
aUelon, {iStXKriK^v)^ one another, 

•paxallel 
ana, {hfd), through, up, a^zotomj 
anti, {hani), opposite, against, 

antipathy 
arche, WX%)» beginning, sover- 
eignty, BXiarchy 
aster, {hcTfip), a star, asterisk^ 

astronomy 
atmos, {drfiSs), vapour, atmoe- 

phere 

avloe, {ahx6s), a pipe, hjdiTaulics 

authentea, {cMivms), one who 

does a thing by his own hand 

or power, attthor 

baUdi (jSoWoff), I throw, 6aZister, 

hyberftofe 
baros, {fidpos), weight, barometer 
bosco, (fiScKw), I feed, -pToboscia 
busstis, {fiifrffos), bottom, depth, 

2iby88 
character, (xopoKT^p)) an im- 
press, a mark or token, char- 
ac^eristic 
ca^mdf (X<i0'/Aa), a yawning, a 

hollow, chasm 
chronos, (xp^'^os), time, ckronic, 

chronicle 
demoSf (8^juo$), the people, dema- 

gogue 
dia, (8t({), through, diabolical 
ek, ext (iK, 4^), out of, from, ec- 
centric, ororcise 
elao, {i\dw), I drive, elastic 
dectron, {fiX^Kxpov), amber, electro 
emblema, (^/A/3\€/ia), looking 

through, eTnblem 
epi, (ivt), upon, epitaph 
eros, i^pos), love, erotic 
erffon, (^p7ov), a work, energy 
gramme, (7f>a/u/t(^),a line, diagram 



gennao, (7€w<£«), I produce, hy- 
drogen 
glwpho, iyXi^), I carve, hiero- 

glyph 
grapho, (ypdupto), I write, graphic 
guros, (yvpSs), a circle, circum- 

ggrcie 
hieros, {lepSi), holy, Ajerarch 
hodos, {696$), a way, met^oe^, 

exodus 
homalos, (6/ia\ds), equal, average, 

anomalous 
homilos, (pfitXos), a multitude, 

homUg 
hudor, (08«/>), water, hgdropBj, 

hydrogen 
Jcentron, (Kivrpov), a goad, a 

point, centre 
konos, {kQvos), cone, conical 
krustaUos, (KpT&araKKos), crystal 
hdindroSy (ledXiv^pos), a cylinder 
logos, {\6yos), a word, a dis* 

course, l(mc, analogy 
luo, (At}«), I loose, analyse 
mathema, (fidOrnia), learning, 

science, ma;th^iatic8 
mechane, (firixayfl)* a contrivance, 

machiTiate 
meter, (fiiinip), a mother, a 

Tnatron 
metron, {ji4rpov), a measure, 

Tnetre, hacometer 
mttrias (fivptds), 10,000, myriad 
mitsterion, (fivcrfipiop), a, mystery 
muthos, (fivOos), a fable, mythic 
narke, {vdpKfji), torpor, narcotic 
nomos, {voixSs), a law, astron<»n^ 
oikos, (oUos), a house, diocese 

chwrch 
ops, (t^), the eye, optic 
organon, {6pyaPoy), an instru- 
ment, organ 
oxus, (^(i/s), sharp, acid, oxygen 
para, ^rrapd), beside, against, 

^mble 
pater, {frarrfip), a father, ^a^emal 
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pathos, (vdBos), feelingi .^Aetic 
peri, (ircpQ, round, about, peri' 

meter 
petaUm, (vfroXov) Kl&^i, petal 
phaino, (^yw), I show, epiphany 
philos, {^iKos), a friend, phUaji- 

thropy 
phero, {(p4pw), I bear, I cany 
pho8, {}pSis), light, jp^7^hor 
pkren, (^p^y),the mind,/ra»tic 
phusis, (^^(Txs), nature, physic 
polis, (ir6\i5), & city, police 
polemos, (ir6KeiJLos),wax, polemical 
pro, (irp6), for, forth, pronoun 
soopeo, (ffKOTfoi), I look at» mi- 
croscope 
eema, (<r^Ata), a sign 



eophoe, (<ro^s), wise, philo«opA«* 
sphaira, (a^toupa), a ball, sphere 
stasis, (arAais), a standing, 

«totu8 
stratos, (trrparSs), an army, stra- 

tagem 
sun, (jir^p), with, «^pathy 
techne, {rixpii), an art, technical 
tecton, (r4icT09v), a workman, 

archi^«c^ 
tele, (t^Xc), at a distance, tele- 

gram 
therme, (Bfyfiri), heat, thermO' 

meter 
trope, (rpoirli), a turning, Tuoofrope 
zoon, {(oSy), an animal, Zoology 
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d, to, adieu 

ei>andonner, to abandon 
aise, ease, jmeasy 
aneien, ancient, ancient 
artillerie, artillery, artillery 
briUer, to shine, ^ri^iant 
hroder, to embroider, emhroiciery 
brunir, to burnish, burnish 
caparagon, caparison, caparison 
chef, the head, chief, achieve 
cru, grown, auccrue 
d^velopper, to develop, develop 



en, in, into, endemic 
envdopper, to envelop, envelope 
gamison, garrison, garrison 
gorge, the throat, dAsgorge 
hagard, haggard, haggard 
harasser, to harass, harass 
hausser, to raise, enhance 
Tnaraud, a rascal, to maraud 
ouvrage, a work, average 
peser, to weigh, poise 
pris, taken, comprise 
tromper, deceive, trumpery 



SAXON BOOTS. 



bannan, to proclaim, banns 
banc, a bench, bank 
beal, misery, balrful 
buan, to ii^abit, Imgband 
ear, care 



cursian, to curse 
glomung, twilight, gloom 
hus, a house, hush&ud 
cearian, to take care 
smoran, to smother 



WELSH BOOT. 

Jiapf luck, chance, jmahap 

AEABIC BOOT. 

kimi^i, the occult, or hidden art, alchymy, chemistry 
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